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PREFACE 


Juvicious readers of the following pages will assuredly not 
take long to discover, what the writer knows only too well, 
that they are marred by errors of many kinds. The problems 
which confront an expositor of the Ztmaeus are such that 
they might well demand for adequate treatment the combined 
attention of ‘experts’ in metaphysics, the pure mathematics, 
astronomy, medicine, psychology, and ¢heologia naturalts, to 
say nothing of palaeography and Greek grammar. The 
‘experts’ in these branches of knowledge being naturally 
too much occupied with their own work to annotate a Platonic 
dialogue, either the Z##:aeus must be left uncommented or 
one who Is not an ‘expert’ must do what he can to elucidate 
it at the risk of making plenty of bad mistakes due to his 
inexpertness. [I have taken this risk with my eyes open; if, 
with all my shortcomings I have been able, on some points, 
to contribute to a better understanding of Plato’s dialogue or 
of the history of early Hellenic science, [ shall feel amply 
repaid for a rather severe labour. The model I have had 
before me, if [ may say so with becoming modesty, has all 
through been the one thoroughly worthy modern edition of 
the dialogue, T. H. Martin’s Etudes sur le Timée de Platon. 
It is no derogation from the achievement of Martin to say 
that, magnificent as it was in its day, it 1s necessarily not 
fully adequate either to the present state of knowledge about 
early Greek science or to the present condition of textual 
scholarship. Were Martin alive at the present day, he would, 
no doubt, be able to produce a commentary immeasurably 
superior to anything I can offer; in the absence of a Martin 
I venture to attempt such a devrepos wAods as my abilities 
permit. 

[ would take the opportunity to say something as briefly 
as I can about the principles which have determined the form 
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of my work. * Primarily this book is intended as a commen- 
tary on the text contained in Professor Burnet’s edition of 
Plato. I have therefore attempted no re-examination of manu- 
scripts, though I have allowed myself to cite, on the authority 
of M. Rivaud’s more recent edition of the dialogue, the 
readings of W where they seem to be of interest. As my 
main object has been all through to throw light on the matter 
of the dialogue, I have not discussed small textual and gram- 
matical questions where their interest is merely textual or 
grammatical. At the same time I have tried, as best I can, to 
form a judgement for myself on the available evidence about 
the stages by which Plato’s text has been transmitted to us, 
and to consider every important variant on its merits. That 
I have not gone very far wrong in principle is, 1 think, sug- 
gested by the fact that the publication of the readings of W 
by M. Rivaud has several times strongly confirmed and, I 
believe, never reversed, the conclusions I had already reached. 
I have also thought it my duty, wherever there seemed to be 
a real grammatical difficulty, to explain, and if necessary to 
justify, my view of the construction. I may, no doubt, often 
have been wrong, but I shall, at least, have given others the 
opportunity to show just how I have gone wrong. I could 
have wished to prefix a translation to my commentary, but 
this has been impossible in view of the already grievous bulk 
of the book. 

With regard to my treatment of the philosophy and science 
of the dialogue there is just one point on which something 
must be said here. It has too long been the tendency of 
expositors to treat the theories of Timaeus as if they were so 
many speculations put forward by Plato as original discoveries 
of his own and expressive of his personal convictions. I have 
long felt that such a procedure is, at least, highly question- 
able. For one thing, it is a singular feature of the dialogue 
that it gives us so many emphatic warnings of the tentative 
and provisional character of its special theories. For another, 
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I had remarked, more than twenty years ago, that the physical 
science of Timaeus owes a very special debt to two fifth- 
century thinkers in particular, Empedocles and Diogenes of 
Apollonia, and that this curious fact requires explanation. 
For a third thing, ever since the publication of Burnet’s text, 
again nearly twenty years ago, called my attention to the 
correct reading at 4oc 1 it has been clear to me that Timaeus 
intends to ascribe a motion to the earth which is not the 
motion in which Plato himself can be shown, if we combine 
the hints of the Laws with the explicit statement of Theo- 
phrastus, to have believed. These considerations long ago 
suggested to me the necessity of attempting to correlate the 
J smaeus with all that can be learned about the Pythagorean 
science of the fifth century. It seems probable that careful 
scrutiny would show that the science of Timaeus 1s, in the 
main, pretty much what might be expected from a progres- 
sive Pythagorean contemporary of Socrates, and that Plato 
has, at least, originated very little of it. (This would be quite 
consistent with the supposition that he would have been 
ready to accept most of it as provisionally the ‘most likely 
story ’.) The necessity of testing this hypothesis in detail must 
be my excuse for the length to which my commentary has 
been allowed to run. If it can establish itself, the Zsmaeus 
must become a document of first-rate importance for the 
history of Pythagorean science. 

For different reasons it seemed to me that many students 
would be glad to see the utterances of Timaeus on scientific 
questions carefully and systematically compared with Ari- 
Stotle’s treatment of the same problems, and this comparison 
I have tried to carry out to the best of my power. I hope I 
shall not be thought to have been too presumptuous in my 
attempts to make the ‘metaphysic of nature’ which runs 
through the dialogue and that of Professor Whitehead and 
others among our contemporaries throw light on ane another. 
I have felt the challenge on me to explain, if I can, why 
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Dr. Whitehead finds a kindred spirit in Plato’s Pythagorean. 
It is only too possible that a layman in physics may have 
made some blunders in his attempts to interpret Professors 
Whitehead and Eddington to his fellow outsiders, but I am 
sure these eminent Professors will be the first to pardon such 
sins of inadvertence. | 

For the benefit of students I have freely given references 
throughout to standard works like Diels’s Doxographt Graeci 
and Fragmente der Vorsokratiker, as also to the last edition 
of Ritter and Preller. But I may be allowed to say that it 
is not my habit to take my quotations second-hand. With 
one or two exceptions of an obvious kind, I have made a 
point of reading through for myself every book cited. It has 
been impossible for me to make any but very small changes 
since early in 1924, when my manuscript passed out of my 
own hands. This will explain why I have not made the use 
I should have wished to make of such works as Professor 
Joachim’s edition of Aristotle de Generatione, Mr. Ross's edition 
of the Metaphysics, Professor W. Jaeger’s Artstofeles, Professor 
Whitehead’s Science and the Modern World, and others. 

It only remains for me to acknowledge some of my many 
debts of gratitude. To my friend and old colleague Professor 
Burnet I owe even more than my Index can express. I owe 
much also for help in some troublesome and obscure matters 
to another old friend and colleague, Mr. W. L. Lorimer, of 
St. Andrews University. I have to thank the Delegates of 
the University Press for their readiness to undertake the 
work of publication, and the Press reader for his unfailing 
and invaluable assistance in the correction of errors and the 
verification of references. Whatever faults of the press 
remain must be ascribed to my own incuriousness or defective 
vision. To the University Court of St. Andrews, and 
especially to one gentleman whose name is an open secret, 
I am deeply grateful for the generosity which provided a 
considerable contribution towards the cost of publication. 
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Not for.the first time I have also to thank the Society of 
Merton College, Oxford, who, by re-electing me toa Fellow- 
ship in the year 1go1, made it possible for me to undertake 
in earnest a study at once so delightful and so unremunera- 
tive as that of Plato. Finally, I should like to take this 
opportunity of expressing to the Society of New College, 
Oxford, where I began my acquaintance with Greek philo- 
sophy, the gratitude I have always felt for all I learned during 
my four years as a Scholar of that College. 


A. E. T. 


EDINBURGH, 
OcTOBER 1927. 
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ADDENDA 


Prolegomena, p. 14. The allusions of the Critzas (108a7 dnAov yap ws 
dAiyov vorepov, Otay avrov déy A€yeww, wapairycerat KaOdrep dpets, 
C 5-7 THs vorepas teraypevos ... taxa SyAwoe) are not complete 
proof that Plato seriously contemplated writing an f/ermocrales. 

18 c 8. W agrees with A Y against F in pnyavwpevors. 

22 d-e. W has Avodpevos, so that the corruption, if, as is probable, there 
is one, is ‘ primitive’, 

24 € 6. xadctre] xadetrac A (272 ras.) F W Y. Unless, as is possible, xaActre 
was the original réading of A, it is a necessary conjecture (of Bt.). 
25d 5. W according to Rivaud agrees with F in xaraBpayéos. A Seems 
to have originally read xdpra Bpaxéos. The earliest ¢estimonium is 
the ‘crasso limo’ of Chalcidius. Dr. E. R. Bevan suggests to me that 
this represents a xdpra maxéos which may be the true text. If 
the p of xdpra were accidentally omitted in transcription and then 
carelessly reinserted supra lineam a little to the right, this might 

explain the corruption xara Bpayéos. 

26 C I. zatdexys is also the reading of W. 

29 b 8. W agrees with F Y in dauros. 

33 a 3. W, like Y, has &unoray ro. 

35 a 4. W agrees with AF Y P in having the second ad wept, and inas5s 
with AP Y in reading xara ratra. 

36 a-b (notes, p. 145). Adrastus (af. Theon. Smyrn., Hiller 67) and 
Macrobius (Soman, Scip. ii. 1. 23) also imply by their silence the 
absence of the drorouy from Plato's scale. 

37. C 6. rov adiwy Ocov. Dr. E. R. Bevan suggests to me Oetwy as a 
correction Of Gedy. But this would destroy the chrasmus and give 
ayadpa a second otiose epithefon ; yeyovds itself is the necessary and 
relevant epif/cton. 

39 al. W agrees in lovons re kai kparouperys. 

39 b 4. After all yopevorro would construe, if we take it as impersonal 
and ra wept ras oxtw dopas as adverbial accusative. 

40 b 8ff. I ought to have quoted Diogenes Laertius iit. 75 yn de 
moesBuTatyny pev elvat Tay év Tw otparw Bedv. otoav § eri ror 
pégov xivetoOat wept 7d pécov. The source of this statement 
saw that the dialogue ascribes a motion to the earth, but wrongly 
supposed it to be a § diurnal revolution ’, as Grote did. That is, he 
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interpreted the dialogue in the light of the statements of Theo- 
phrastus about Plato’s astronomy. 

40 d 3. According to Rivaud W has & éWews and ad rav. 

40 e. The apologist Athenagoras rightly saw that the spirit of the passage 
is ironical, and took it to insinuate that beings who ‘beget and are 
begotten’ are not gods. This, he thinks, is why Timaeus says that 
it is petLoy 7 xa €avrov yvavat kai eirely rept THS TOV GAXAwr Satporwv 
yevérews ovte pabeiv ovr eferreiv yervaobat Deovs Svvapevos (Apol. 
Xxiil). 

41a 7-8. Apparently W has the erroneous a in 7; in 8 it omits the py, 
reading éuov ye OeAovros. 

41e 5. W is to be added to the authority for ypdrwr. 

43 b 1. W agrees with F Y in mpocévac; in e 1 it has the inferior d:agopas. 

49 € 3. tHv rade. W, like Y, has ry rovrov. 

§5 d 3. W, like A Y, has oras. It occurs to me, as an additional reason 
for preferring this to the mas of F, that oras may convey an allusion 
to the ‘parting of the ways’ and the ‘Samian letter’ (v. Greek 
Philosophy : Thales to Plato, 66). 


My information about the readings of W is due everywhere to the 
edition of the dialogue by M. Rivaud. 


ABBREVIATIONS 


AH. == The Timaeus of Plato, edited with Introduction and Notes by 
R. D. Archer-Hind. London 1888. 

Bt. = Professor John Burnet. 

C.W. = On the Interpretation of Plato's Timaeus, Critical Studies with 
special reference to a recent edition. By J. Cook Wilson, M.A. 
London 1889. 

Doxogr. Graec. = Doxographi Graect, collegit recensuit prolegomenis indici- 
busque instruxit Hermannus Diels. Berolini 1879. 

EGPhAS = Early Greek Philosophy. J. Burnet. Third edition. London 1920. 

ERE. = Encyclopaedia of Religion and Ethics, edited by James Hastings, 
M.A., D.D. Edinburgh 1908-21. 

Fr.d. Vors® = Fragmente der Vorsokrattker. H. Diels. Third edition. 
Berlin 1912. 

J. Phil. = Journal of Philology. 

M. = Etudes sur le Timée de Platon, par Th. Henri Martin. Paris 1841. 

R. P. = Historia Philusophiae Graecae. Testimonia auctorum conlegerunt 
notisque instruxerunt H. Ritter et L. Preller. Editio nona quam curavit 
Eduardus Wellmann. Gotha 1913. 

St. = Platonis Opera Omnia recensuit et commentariis instruxit Godofredus 
Stallbaum. Vol. VII contains Zimaeum et Critiam. Gothaand Erfurt 
1838 (except where it is expressly stated that reference is being made 
to the stereotyped text of Plato edited by Stallbaum for Tauchnitz of 
Leipzig in 1850, and frequently reprinted). 

I take the opportunity of mentioning here certain works of comparatively 
recent years which seem to me capital for the understanding of Plato, but 
are apparently still insufficiently known in our own country. (Of course I 
do not mean to say that I subscribe to all the special views of any of their 
authors.) 

G. Milhaud, Les PArlosophes-géomeétres de lu Gréce, Platon et ses pré- 
dévesseurs. Paris 19co. 

H. Raeder, Platons philosophische Entwickelung. Leipzig, 1905. 

L. Robin, La Théorie platonicienne des idées et des nombres apres 
Aristote. Paris 1908. 

L. Robin, Etudes sur la signification et la place de la physique dans la 
Lhilosophie de Platon, Paris, 1919. 

A. Levi, Sulle inflerpretazioni tmmanentistiche della Filosofia dt Platone. 
Turin (undated, 1920 or 1921]. 


PROLEGOMENA 


A. AUTHENTICITY OF THE DIALOGUE 


THE 7imaeus is one of the Platonic works respected even by the 
wild German ‘criticism’ of the second third of the nineteenth 
century. The philosopher Schelling, in his rash youth,’ is perhaps F 
the only person who ever proposed to ascribe the work to any 
author but Plato. Its authentication by testimony goes back almost - 
to the time of composition. Aristotle, who frequently quotes it 
and criticizes doctrines expounded in it 1 ) 
writings, and elsewhere, particilarly i : mid 
tiomett Corruplione, not onty refers to it as ‘the Tinacus’, OY, om” 
other occastons; Simply as ‘Plato’, but more than once formally 
uses the full expression ‘ Plato In the 7isaeus’, Thus at de Caelo he- 
B 293> 32, quoting what "THHGSUS Says about the position of the 
earth in the otjpavos (7171. 40 b—c), he says ‘as it stands written in the 
Timaeus (aorep & to Tysaiw yéyparra), and similarly in de Genera- 
tsone A 315" 30 he speaks of the analysis of bodies into geometrical 
surfaces inclined to one another (71. 54d ff.), with the reference 
oorep év to Tiatw. Again, with reference to a question about 
weight, he uses at de Caelo T. 30081 the words dowep év ra Tipatw 
Ssapeora, ‘as has been laid down in the J7tmmaeus’, and at de 
Generatione B. 329° 13 the account of space given in the dialogue 
is criticized with the words as év r@ Tizaiy yéyparra. But at de 
Generatione A. 325 24 we have dorep & rq Tyatw yéypade TAdtwv 
and :b:d. B. 332° 29 dowep év ry Tipaiw TAdrwv éypawev, ‘as Plato has 
written (wrote) in the Zimaeus’. Such explicit testimony from 
Aristotle would be conclusive of itself, and it adds nothing to note 
that Theophrastus in de Sensu §§ 83-91 treats the whole account 
of the sensible qualities of bodies given in our dialogue as the 
views of Plato. We also know, from Plutarch’s essay on The 
Generation of the Soul tn the Timaeus, and from references in the 






1 In the essay Philosophie und Religion (Werke vi. 36). No argument or evidence 
is offered in support of the paradox except that Dr. Schelling dislikes the theism 
of the dialogue. He afterwards withdrew his suggestion (Werke vii. 374), apparently 
from deference to Boeckh. 
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Commentary of Chalcidius, that the interpretation of the important 
section of the dialogue 34 d 10-36 b 7 gave rise to disputes in the 
Academy itself as early as the time of Aristotle’s contemporary 
Xenocrates of Chalcedon, a pupil of Plato himself who succeeded 
Speusippus as head of the school in 335 B.c. Some notices of the 
views of Xenocrates have been preserved to us. Crantor, a leading 
disciple of Xenocrates (c. 300 B. c.), wrote commentaries (tropynpara) 
on the dialogue,' and his interpretation of the section just referred 
to, as well as that of Xenocrates, has been preserved and discussed 
by Plutarch. (I should say, however, that I do not believe Plutarch 
to have studied Xenocrates or Crantor at first hand. I think it more 
probable that he, and almost certain that Chalcidius, went for 
information about these matters to a commentary on the dialogue 
by the polymathic Stoic Posidonius of Apamea.) Posidonius, in 
the first half of the first century before Christ, was pretty obviously 
the source from which a good many later writers, for example 
Sextus Empiricus, derived much of their information about early 
science and philosophy, as may be shown in the proper place. 
The dialogue continued to be studied and commentated right down 
to the days of Proclus (d. a.p. 485) in the reign of the Emperor 
Theodosius II. All that remains to us in the way of direct exposi- 
tion is the Commentaries of Chalcidius in the fourth and Proclus 
in the fifth century a.p., but the references in the work of Proclus 
are sufficient to show that the dialogue had been expounded in 
whole or in part by interpreters of every age from that of Crantor 
to that of Proclus himself, including all the chief figures of the 
Neo-Platonic succession. (Among the essays of Plotinus Emm. il. 1, 

Tept Tov xoopov, and iv. 1-5 may almost be regarded as forenil 
expositions of parts of the dialogue.) 

In the ‘Middle Ages’ the chief source*® from which Platonism 
was known to the western world was the Latin version of the first 
two-thirds of the dialogue by Chalcidius, the other two principal 
sources being apparently the Consolatio of Boethius and the exposi- 
tion of Cicero’s Sommium Scipionis by Macrobius, both works in 
which the J¢#aeus is very largely drawn upon. This explains 
why Platonism means to the great schoolmen of the thirteenth 
century principally the Zi#aeus,? and again why it is so largely the 


1 Proclus in Trmaeus (Dichl) i. 76 wowep 6 rpawros rov IAaravos éfnynrys Kparrop. 

2 Apart from the polemical references in Aristotle. 

3 And, we might add, the Phaedo, a dialogue referred to with exceptional 
frequency by Aristotle. 
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real or supposed teachings of our dialogue which determine the 
character of the renewed ‘ Platonism’ of the age of the ‘revival ot 
learning’. 

One or two attempts have been made in Germany in recent 
years to dispute the literary unity of the dialogue or to discover 
discrepancies which suggest that different parts of it were com- 
posed at long intervals of time. These are best noticed in con- 
nexion with the particular passages which have been made the 
occasion for them. I shall not discuss them here as I believe that 
my notes on the places where there are real incoherencies in the 
doctrines of Timaeus will make it clear that such incoherencies are 
inevitable, and that no inference can be drawn from their occurrence 
to the manner in which the dialogue was composed. The latest 
attempt of this kind is made by Wilamowitz in his account of the 
dialogue in his voluminous //aton (1917-18). Like some other 
expositors before him, Wilamowitz detects in certain parts of the 
Timaeus allusions to the peculiar doctrines of Democritus. Unlike 
his predecessors, he holds that the allusions show that Plato was 
still unacquainted with the system of Democritus when he planned 
and began the Zimaeus. Midway in the task of composition he 
studied Democritus and found in his writings a closely-knit system 
of purely ‘naturalistic’ science, which compelled Plato in the very 
middle of the work (Zim. 48a) to go back upon his own tracks 
and introduce far-reaching modifications of the general scheme of 
thought laid down earlier (7#. 29 d) in order to bring Democritean 
‘naturalism’ within the scope of his refutation. I believe I shall 
be able to show against all theories of this type that there are no 
traces anywhere in Plato of a knowledge of Democritus, and that 
in the /smaeus in particular the whole plan of the dialogue makes 
such references impossible. The question can only be dealt with 
properly in commenting on the passages where the special allusions 
have been supposed to occur. 


B. DATE OF COMPOSITION 


Since the dialogue opens with a recapitulation of a great part of 
the Republic (Tim. 17¢c 1-19 b 2), it must, of course, be later than 
that work, or, if we accept the really groundless speculations of 
some modern writers about an earlier and a later version of the 
Republic, later than the composition of all but the central books of 
the Republic (vi-vii), to which the summary of the Ztmaeus makes 

B 2 


f PROLEGOMENA 


no reference. Beyond this we have nothing but stylistic evidence 
to go upon, as the 7imaeus contains not a single certain allusion 
to historical events of Plato’s own age which would furnish us with 
a terminus a quo. The evidence from style is, however, so far as 
it goes, unmistakable. For details I must be content to refer 
to such works as C. Ritter’s Untersuchungen tuber Platon and 
Lutoslawski’s Origin and Growth of Plato’s Logic, pt. i. The 
main point is that a whole series of dialogues, Sophistes, Poltticus, 
Timaeus, Philebus, Laws, exhibit marked peculiarities of style 
which distinguish them from other Platonic works. Apart from 
lesser peculiarities the features common to all these works are 
these: (1) the dramatic element, though never wholly wanting, is 
reduced to a minimum; (2) Socrates (except in the Phslebus, the 
only work of the series which deals with a distinctively ethical 
problem such as the actual Socrates might well have discussed) 
plays a minor part and, in the Laws, is absent altogether; (3) the 
leading speaker in every case has a very positive doctrine to teach, 
and, especially in the 7smaeus and Laws, adopts the manner of 
a continuous lecturer for many pages together; (4) there is an 
increasing tendency to employ a periodic style, quite unlike that 
of other dialogues and obviously modelled on the pattern of 
Isocrates. This means that Plato is trying to adapt the style 
invented for the topical pamphlet by Isocrates to the purposes 
of sustained philosophical and scientific exposition, and he even 
uses for this object some of the special ‘graces’ of Isocrates, such 
as the avoidance of hiatus. The general effect is that we no longer 
have that approximation to the tone of well-bred conversation 
which is so characteristic of the Gorgias, Phaedo, Republic; we are 
getting something much more like a formal treatise or essay. 

We may, then, reasonably regard the whole series of works, 
Sophistes, Politicus, Timaeus, Philebus, Laws, as belonging to the 
later period of Plato’s life. As most of the peculiarities of style 
remarked upon seem to be least prominent in the Sophistes and 
Politicus and most marked of all in the Laws, which appear to allude 
to events of the latest years of Plato’s life and are represented by a 
good ancient tradition as having been circulated only after his death, 
we may reasonably regard the Sophisies and Politicus as opening 
the group and the Laws as closing it. (At the same time we must 
be prepared for the possible mcdification of our conclusions by the 
result of the careful study of the rhythm of clausulae in Plato 
which has been begun by an article of Mr. Billig in Journal of 
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Philology xxxv, p. 225 ff. How far further investigation will con- 
firm Mr. Billig’s conclusions remains to be seen. I do not think 
that the complete confirmation of them would make much differ- 
ence to the results at which I have tried to arrive provisionally in 
the next paragraph on grounds of a different kind.) 

Any attempt at more exact dating is necessarily conjectural. It 
is now pretty generally recognized that, in spite of the special 
pleading of Natorp (Platons Ideenlehre pp. 88 ff.), the latest of the 
dialogues which do not show the peculiarities enumerated above 
must be the /heaeletus, philosophically the ripest of the whole 
group (with a possible exception for the Parmenides, if that dialogue 
and the /heaetetus were not composed simultaneously), and that 
the marked change in style in the Sophistes, where we begin to 
trace the influence of Isocrates, is best explained by supposing that 
there had been a break of some years in Plato’s literary work. 
Now the Zheaeletus can be approximately dated with some cer- 
tainfy. It relates in its proem that the Athenian mathematician 
Theaetetus, a leading member of the Platonic Academy in its first 
generation, has been badly wounded in a battle on the Isthmus of 
Corinth, and ts being carried home to Athens in a critical condition. 
This gives occasion to the speakers to lament the loss which the 
death of such a man will be to science, and to recall the admiration 
Socrates had expressed for his ability in his mere boyhood, a few 
weeks before his own death (i.e. in the spring of 399 B.c.) From 
the tone of these remarks it is plain that Theaetetus died of his 
wounds, and that Plato is paying a tribute to an associate whom 
he had recently lost. (We must remember that Theaetetus was, to 
all appearances, almost the chief mathematician of his generation. 
In particular, he did much to lay the foundations of solid geo- 
metry as we have it in Euclid xi-xiii, a science which, as we 
are told in the Republic (§528b), was hardly yet ‘invented’ in the 
time of Socrates, though Socrates was well aware that its ‘inven- 
tion’ was a desideratum. He was also one of the first authors of 
the scientific study of the ‘quadratic surds’ represented for us by 
Euclid’s Tenth Book.) It seems almost certain that the battle in 
which Theaetetus was fatally wounded was the battle of Corinth of 
369 B.c. (See E. Sachs de Theaeteto Atheniensi pp. 22 ff.) Professor 
Lewis Campbell, in the Introduction to his edition of the 7heaeletus 
disputes this identification, originally made by E. Munk, on the 
rather fanciful ground that the pathos of the dialogue is spoiled 
if Theaetetus is supposed to have outlived early youth. But that 
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he did live to a much later age is sufficiently proved by the very 
words of the dialogue itself, 142 b 6, otor avdpa A€yets €v KLvOUYw elvae. 
Not to say that the statements of Proclus Jn Euciidis Lib. i 
(ed. Friedlein) pp. 66-7 distinctly imply that the mathematical work 
of Theaetetus was done t the Academy in conjunction with 
Eudoxus and others, and it is almost certain that Proclus is here 
taking his historical facts ultimately from Eudemus, an unimpeach- 
able authority. It is therefore out of the question to suppose, 
as Professor Campbell too hastily did, that the battle in which 
Theaetetus was wounded was that of 394, and no other battle 
which suits Plato’s references is known between 394 and 369. 

Presumably then, if Theaetetus died in 369, the dialogue which 
dwells on his recent death should belong to the next year or so, 
and we may date its composition approximately in 368 or 367. 
Now 367 was the year in which Plato was called to Syracuse by 
Dion to undertake the political education of Dionysius II. From 
this time until his return from his second and last visit to Dionysius 
in 360, what with his connexion with the troublesome politics of 
Syracuse and his work as head of a great school of science and 
jurisprudence, Plato can have had little leisure to write books. 
Hence I think it most probable that the Sop/tstes is not earlier 
than 360, seven or eight years alter the Zheactetus. 

We might, indeed, have to modify this conclusion if we could 
identify the Sophistes and Polsticus, as has sometimes been done, 
with the Acapéoes or logical ‘divisions’ to which Aristotle refers 
in the de Generatione B. 330" 15 in connexion with the number of 
the ‘elements’ (Gcavrws kai of tpia A€yovres, xaBarep TlAdrwy év rats 
duatpéveoiy® TO yap pévov piypa trotet). (1 do not take into account 
the other reference to yeypappeévac dtatpéoas in de Partibus Animalium 
642 b 12, as nothing ts said there to show that these have anything 
to do with Plato.) In Erste xiii, which purports, as 1 believe 
with truth, to be written by Plato to Dionysius II soon after his 
return from the Syracusan visit of 367-366, Plato says he is 
sending his correspondent certain ‘divisions’, (360b7 trav re 
llv6ayopetwy réprw cot kat rw dtaipécewv). This has been understood 
(e.g. by E. Meyer Geschichte des Altertuins vy. 507) to refer to the 
duapéoees mentioned by Aristotle and both passages to allude to 
the Sophistes and Polticus. Though E. Meyer introduces these 
identifications with a bekanntlich, they seem to me wholly arbitrary. 
There is nothing in the language of Ef. xiii to justify the 
assumption that the ‘divisions’ sent to Dionysius were a Platonic 
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dialogue, or even that Plato was their author. From the way in 
which they are coupled with IIv@aydpeca one would rather infer that 
he was not. In any case it is not likely that a dialogue or dia- 
logues are meant. It is much more likely that the reference is to 
standard or sample ‘divisions’ used in the Academy but not 
circulated. We know not only from the Sophistes and Poltticus 
but from the derisory allusions of contemporary comic poets col- 
lected in Diogenes Laertius’s Lsfe of Plato (D.L. iii. 26-8) and 
elsewhere that the classification of plants and animals was minutely 
studied by Plato and his scholars, and the Sophestes and Politicus 
provide us with half-playful illustrations of the method employed. 
It was used also in quite different departments of knowledge. 
The formal object of the Tenth Book of Euclid, which is known to 
be based on the work of the Academy (Scholia in Euclid, ap. 
Heiberg, vol. v, p. 450, Zeuthen Histoire des Mathématiques, p. 130) 
is to make a systematic classification of the different types of 
quadratic surds. The regular pursuit of such inquiries almost 
necessarily presupposes the drawing up of standard ‘divisions’ as 
models of the procedure. It is precisely out of such beginnings 
that the two great Platonic dialogues which deal with ‘division’ 
have grown, but it is quite a different matter to identify the 
dialogues with the standard divisions they presuppose. Again 
there is no sufficient reason to identify the ‘divisions’ sent to 
Dionysius with those mentioned by Aristotle in the de Generatione. 
All that we can infer from Aristotle’s reference is that he knew of 
some ‘division’ employed by Plato in which the sensible com- 
ponents of bodies were reckoned as three apparently, ‘earth’, 
‘fire’, and an intermediate constituent which included both ‘water’ 
and ‘air’—a classification, in fact, corresponding to our familiar 
distinction between the solid, liquid, and gaseous states. His words 
do not imply that he is referring to anything in Plato’s ‘works’, 
the nearest approach to a ‘division’ of the kind he mentions to be 
found in the dialogues is perhaps the passage at Sop/isfes 2204, 
where birds and fish are classed together as creatures that swim 
in a fluid (ro pév weLod yévous .. . weloOnpixoy, ro 8 Erepoy vevotixov Coov 
xav évvypoOypucv), 1 cannot believe that any one will suppose 
Aristotle’s statement that Plato ‘in the divisions’ treated the forms 
of body as three to have been manufactured out of this classifica- 
tion of birds with fishes, and therefore I feel confident that the 
reference is not to anything in the dialogue at all. In the one 
other passage where Aristotle refers to such diaperes (de Partibus 
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Animal, A. 642» 12, it is to complain that certain yeypappévac 
diaupéoecs make the mistake of putting some birds in the class of 
‘aquatic’ creatures, and having no common class of birds. Now 
in Sophistes 220b Plato does subdivide the hunting of aquatic 
creatures into two branches, the hunting of birds and the hunting 
of fish (dpyBevrimyy and ddAtevrixy). So far, this might be what 
Aristotle is criticizing, if one supposes that his criticism is even 
more than usually carping. He would be unfairly commenting on 
Plato’s ‘division’ as though it were meant, as it is not, for part of 
a zoological classification of vertebrata. But he does not say that 
he has Plato in mind, and, even if he has, I find it impossible to 
think that he would have referred to a ‘published’ dialogue by 
such a title as Y€ypappevar Staiperets. I think it much more natural 
to suppose that if he is alluding to Plato, the reference is to 
‘model’ divisions used in the Academy, of which that employed 
in the Sophistes for the definition of the angler may very well have 
been one. In any case, there is manifestly no ground whatever 
for supposing that the ‘divisions’ sent to Dionysius were Platonic 
dialogues. £p. xiii therefore throws no light on the date of com- 
position of the Sophistes.’ 

It would follow from these considerations that we have for the 


1 Since these remarks were written I have had the opportunity of studying 
Mr. Joachim’s views on the reference to the de Generatione in his note on the 
relevant passage. I find myself unable to accept his suggestion that the reference 
is to the 7smaeus itself (395 a1-36b6). I cannot believe that the yvyoyoria, the 
account of the structure of the soul of the ovpavds, is likely ever to have been called 
‘the divisions’ merely because Timaeus says that when the ingredients of the 
cosmic soul had been blended, the Creator went on to ‘ divide’ the blend in certain 
proportions (npxero 8 d:a:peiy W5e, 35 b 4), nor yet that if this part of the 7imaers 
had been spoken of in Aristotle’s day by such a name every trace of the fact should 
have perished before the age of ‘commentators’. Moreover, since Aristotle is 
here coupling Plato with ‘ Parinenides’ (i.e. the persons whose cosmology was 
given in Parmenides’ ‘Way of Opinion’) on the ground that Plato makes the 
ataxeia of sensible bodies three, one of which is a yiypa, it is unlikely that he has 
the formation of the cosmic ¢vy7 in his mind. If the allusion is to anything in the 
dialogues, it seems to me that there are only two alternatives: (1) the meaning is 
that Plato, like *‘ Parmenides’, actually makes fire and earth oro:xeia, but treats 
Ta peragy TovTaw, oloy dépa wai Ddwp as a prypa, just as ‘ Parmenides ° is said to have 
treated them as piypara ; in that case I think the reference must be to the passages 
cited in my text; (2) or it may merely be meant that Plato analyses the sensible 
world into three ‘kinds’ (not specified by Aristotle), and that one of them is a 
ptypa of the other two. This would be a pretty clear allusion to the three yévn of 
Philebus 24-5 dwecpov, wépas, TO peckroy éx Tovroyv dypory, On reflection I incline 
to think that this is probably what Aristotle is referring to. I have, however, left 
the other suggestion in the text, as one cannot be sure on such a point. 
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composition of the 7imaeus a terminus a quo. We must think of 
it as written after 360 and probably not immediately after that date. 
The terminus ad quem will only be given by Plato’s own death in 
the year 347-346. Or, allowing a couple of years or so for the 
Sophistes and Poltticus, if the usual view about their place in the 
Series is correct, we should have to think of Plato as writing our 
dialogue somewhere between the ages of sixty-five and eighty or 
eighty-one. Ido not believe it possible at present to make any 
more precise statement. We have really no means e. g. of deciding 
whether the 7imaeus is earlier or later than the Philebus.' Nor 
can we say much about the relation of either to the Laws, except 
that the Laws, which seems to have been originally inspired by 
the legislative projects on which Plato and Dionysius were engaged 
in Syracuse (£9. iii. 316 a), and has plainly never received a final 
revision, presumably occupied the writer more or less continuously 
to the end of his life. Hence the rest of the ‘later dialogues’ 
must have been composed simultaneously with various parts of the 
Laws. Possibly stylometric methods and the study of the rhythms 
of the clausulae may hereafter make it possible to indicate which 
parts of the Laws are most nearly contemporary with a particular 
dialogue, but even if this should some day be possible, we must 
remember that it would be highly unsafe to assume that the Laws 
themselves must have been composed in the order in which their 


1 There is one consideration which may take us a little further. In the notes 
on the medical section of the dialogue I have offered reasons for thinking that 
Plato probably derived his knowledge of the medical doctrines current at Locri 
from the physician Philistion, a citizen of that town. Philistion is mentioned only 
in one passage in Plato (£p.ii. 314). We learn there that at the time of the letter 
Philistion was in Syracuse, apparently in medical attendance on Dionysius II. 
Now &£p/. ii is pretty clearly a letter written from Athens after Plato’s second visit to 
Dionysius in the years 361-360, since it presupposes that Dionysius is deeply 
engrossed in his mathematical studies (312 d2ff.), and it seems plain from £f. iii 
that these were only taken up in downright earnest in connexion with this second 
visit (op. at. 319 a-d;. Presumably then, it was in 361-360 that Plato’s own 
personal intercourse with Philistion fell. If so, it is reasonable to suppose that the 
Tsseaeus was composed while Plato’s mind was still full of the subjects which he 
had been discussing with Philistion, and its date is likely to be nearer to 360 than to 
347-346. Probably, then, not only much of the Laws but the Pétlebus will be later 
work than our dialogue. If we could connect Ep, ii with the visit to Syracuse in 
367, we should be justified in putting the dialogue earlier. But this is less likely, 
since Ep. ii speaks of Polyxenus, who is introduced to Dionysius in £p. xiii, as 
now resident in Syracuse. Thus I agree with Bacumker (Problem der Materie in 
der griechischen Philosophie 130 n.2) and Robin (La Place de la Physigue dans la 
Philosopine de Platon 10 n. 2) in regarding the Plilebus as probably a later dialogue 
than the Timacus, 
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parts were meant to be read. The actual ‘legislation’ of the later 
books is likely to be largely earlier in date of composition than the 
more general moral, social, and political theory which stands as an 
introduction to it in Bks. i-iv. (This is borne out by the fact that 
at Laws i. 638b there seems to be an allusion to the victory of 
Dionysius II over Locri in the year 356.) 

One very important consequence follows at once from these 
considerations. As we shall have occasion to see, there are some 
points of vital importance on which the astronomy of the Laws 
differs from the scheme expounded by Timaeus. Those who 
have not been content to shut their eyes to the disagreement have 
hitherto usually explained it by supposing that Plato changed his 
mind between writing the Zimaeus and writing the Laws. But it 
seems to be clear for reasons already given that we are not entitled 
to say with any confidence that the astronomical passages of the 
Laws were written later than those of the 7Zimaeus. Even if they 
were, there is not likely to have been any very long interval otf 
time. Now Aristotle was vehemently opposed to any astronomical 
theory which presupposed (as I intend to show, in the proper place, 
that both the theory of Timaeus and the theory of the Laws do) 
a proper motion of the earth. If Plato had put forward two quite 
inconsistent theories about this motion within a few years of one. 
another, I cannot believe that Aristotle, when discussing the subject 
in de Caelo B. 13, would not have fastened at once on such a chance 
of discrediting the whole doctrine. (Since he was a member of 
the Academy from 367 onward, he could not have been ignorant 
of such a volfe-face if it had ever occurred.) But Aristotle never 
indicates by the slightest hint that Plato had taught two incom- 
patible doctrines within a few years. This ought to suggest that 
Plato is not giving the astronomy or the other theories of Timaeus 
as his own at all. We must remember that the speaker who 
expounds the casmology of the dialogue is not Plato but a 
Pythagorean of the fifth century, a man, as | propose to prove, in 
all probability from twenty to twenty-five years older than Socrates, 
and a contemporary of Zeno and Empedocles. I shall also show 
directly that he is supposed to be speaking at a time when Plato 
was quite a small child, if not a mere infant. It is likely then that 
the theories put into his mouth only represent such an approxima- 
tion to what Plato regarded as true as might reasonably be ascribed 
to a contemporary of Empedocles. In some matters we can see 
at once for ourselves that Plato is making Timaeus speak ‘in 
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character’. For example, -he speaks of mist and ‘darkness’ as 
forms of ‘air’,' though it is incredible that Plato himself ever fell 
into this confusion of atmospheric air (which Empedocles and 
Anaxagoras proved experimentally to be a real, though invisible, 
body) with mist or cloud. Why, then, should we take it for 
granted that Plato himself ever held the peculiar planetary theory 
he ascribes to his Pythagorean? I propose to discuss this question 
in detail in connexion with the specific passages of the text. It is, 
in fact, the main thesis of the present interpretation of Plato’s 
dialogue that the teaching of Timaeus can be shown to be in 
detail exactly what we should expect in a fifth-century Italian 
Pythagorean who was also a medical man, that it is, in fact, a 
deliberate attempt to amalgamate Pythagorean religion and mathe- 
matics with Empedoclean biology, and thus correctly represents 
the same tendency in fifth-century thought for which the name, 
e.g. of Philolaus stands in the history of philosophy. (See EGPh:* 
pp. 278-9, 292, 295-6.) 

If this view is sound, it follows that it is a mistake to look 
in the Zimaeus for any revelation of the distinctively Platonic 
doctrines, the ida PAarwvos as Aristotle calls them (Met. A. 
987* 31), by which Platonism is discriminated from Pytha- 
goreanism, or for a ‘later Platonic theory’ which can be set in 
opposition to the type of doctrine expounded in the Phaedo. 
I shall set myself in commenting on the relevant passages to argue 
in detail that we do not, in fact, find any of the doctrines Aristotle 
thought distinctive of Plato taught in the Zimaeus or in any other 
dialogue. But on the other hand, what the Zimaceus loses, if my 
view is a sound one, as an exposition of Platonism, it gains as 
a source of light on fifth-century Pythagoreanism. If I am inter- 
preting it. on right lines, it is incomparably the most important 
document we possess for the history of early Greek scientific 
thought. Naturally, I cannot present the case for such an exegesis 
in a summary and preliminary way in an Introduction. The case 
for it is its success or failure when applied to the whole detail of 
the dialogue, and can be presented in nothing more compendious 
than this commentary as a whole. For the present I wish merely 
to point out an antecedent possibility which the editors of the 
dialogue and nearly all the historians of Greek philosophy seem 
to have ignored, and to urge that it is high time to take account of 

1 Tims. 58d 1 dépos, Tu pev ebayeaTtaroy EemikdAny aidi)p Kadouperus, o 5@ OvdrdEepwraros 
OmixAn Té Kai OKOTOS. : 


12 PROLEGOMENA 


it by the experiment of interpreting the Z#mmaeus on the lines I have 
indicated. If the experiment succeeds, it will make a great deal 
of difference to our views on the early history of several sciences, 
notably astronomy. If it fails it will have proved what has in the 
main until lately been merely taken for granted by most students 
of Plato. At present I will only add that it is no evidence of the 
falsity of my proposed method of interpretation that Aristotle 
sometimes speaks of the statements of the dialogue as those of 
‘Plato’. That is, in any case, as natural as our own way of quoting 
the reflections of Hamlet as ‘Shakespeare’s’. 

I should like to subjoin at this point one general reflection which 
I believe to be of importance. The attempt is often made to dis- 
credit interpretations of Plato’s philosophy on the ground that they 
are at variance with ‘tradition’, the tradition in question meaning 
that of the majority of nineteenth-century expositors and not going 
back beyond the age of Hegel and Schleiermacher. As an apology 
for being so often constrained to differ from scholars with whose 
learning I am only too well aware my own small stock of know- 
ledge cannot be compared, I would urge that a tradition which 
only goes back to the year a.p. 1800 has no claim to authority. 
What it is vital to the student to know is not what Hegel or 
Schleiermacher supposed Plato to mean, but what the men who 
had heard his doctrines from his own lips or from those of his 
immediate disciples supposed him to mean. What did Aristotle 
and Theophrastus, Speusippus, Xenocrates, and Crantor suppose 
to be the Platonic philosophy? It is an almost equally important 
question what Plato was taken to mean at a later time by men of 
real learning to whom the work of his immediate successors was 
accessible. What did Posidonius or Plutarch or Atticus take him 
to mean? How was he understood, even later, by men versed in 
the earlier literature like Plotinus and Proclus? We may be able 
to prove that on various points the exegesis even of those of these 
men who had known Plato personally can hardly be correct, but 
our very first step towards a really historical explanation of his 
works ought to be the careful recovery of this continuous tradition, 
wherever it is still possible to recover it. Great learning and 
ingenuity are only too likely to be merely thrown away if we 
forget always to reckon with the Academic tradition wherever it 
can be traced with any confidence. Unfortunately, too few of the 
interpreters of Plato in the past hundred years seem to have been 
alive to this obvious consideration, though the right way of investt- 
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gation has been illustrated, e.g. in Professor’s Burnet’s Greck 
Philosophy: Thales to Plato, and on a monumental scale in Professor 
Robin’s work La Théorte Platonicienne des Idces et des Nombres 
d’apres Artstote. If the present commentary should be found to 
shed any real light on the Zrmaeus, I believe it will be because the 
first question the writer has asked himself on every point has been 
whether it can be ascertained what Aristotle and his Academic 
contemporaries took to be Plato’s sense, and the second what was 
supposed to be the sense by the long chain of Platonic commentators 
down to Proclus. Claudus in via antevertit cursorem extra viam. 


C. GENERAL PLAN OF THE DIALOGUE 


The Zi#aeus announces itself as one of a group of connected 
discourses. The assumed situation is that Socrates on the pre- 
ceding day has related to Timaeus, Critias, Hermocrates, and a 
fourth unnamed person, who is at present confined to the house 
by indisposition, the conversation which he had held the day before 
in the house of Polemarchus with Thrasymachus, Glaucon, and 
Adimantus. Thug the 7sgeus is dated-two days after the Republic. MD" 
and it is now assumed that the words ‘ Yesterday I walked down 
to the Piraeus’, &c were spoken to Critias and his guests. 

tris row THC tush oF Socrates to listen. Alter reminding his 
hearers of the main heads of his recent discourse, he remarks that 
he would be glad to see a picture of a community like his ideal 
state actually performing some great feat of war or peace. He 
cannot make such a picture for himself as he has not the art of 
putting life into the figures. To do that, a man must be at home 
in affairs as well as in philosophy. Socrates has the second 
qualification but not the first. He has no experience of public 
life and cannot make a story of political achievement with true 
dramatic life about it. Timaeus and Critias, however, have behind 
them a record of eminence both in science and in action, and those 
who know Hermocrates vouch for it that he too has abilities which 
promise great things in both fields. So Socrates appeals to his 
friends to help him out. They tell him that they have already -- 
agreed ona programme. Critias is in possession of a family tradi- 
tion derived*from—Svion, who had learned it in Egypt, that 
9,000 years ago Attica enjoyed the very institutions described in 
Republic i-v. The citizens of this ideal prehistoric Athens were™. 
attacked by the enormous forces of the federated kings of Atlantis, _ 


_—— 
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an island lying just outside the Straits of Gibraltar. These kings 
were bent on the conquest of the world and had so far met with 
no check, but Athens ‘saved herself by her exertions and the rest 
of the world by her example’. Afterwards, in one awful day and 
night of storm and earthquake, the Athenian warriors were swal- 
lowed up by the soil and Atlantis settled down under the waves of 
the ocean which bears its name. The three friends have arranged 
that to-day Timaeus shall describe the making of the world by 
God, ending with the creation of man. To-morrow Critias will tell 
the full story of the heroic exploit of Athens. What Hermocrates 
was to take as his theme (supposing that he was to speak at all, as 
is not certain) we are not told. In fact Plato has left the narrative 
of Critias a mere torso of a few pages, and apparently never drafted 
any part of the discourse of Hermocrates. 

It is very important to note the assumed date of this meeting 
and the period of Socrates’ life to which it belongs. From the 
contrast between the language employed about the achievements 
of Timaeus and Critias (20 a 1 ff.), and in introducing Hermocrates, 
we see that this last is a young man who has as yet achieved 
nothing very notable, though thosé-who-know what his parts are 
and what Tis education has been have high expectations from him. 
Hlermocrates is sufficiently shown, by his being a fellow-guest of 
Critias with the Italian statesman and philosopher Timaeus, to be 
the famous Syracusan who figures so prominently in Thucydides’ 
narrative of the disastrous Sicilian adventure of the Athenian 
djos IN 415-413 B.c. He appears to have first come into promi- 
nence some eight years earlier by advocating at the Pan-Sicilian 
- Congress of Gela a sort of ‘Monroe doctrine’, according to which 
Sicilian affairs were to be regarded as wholly disconnected from 
the politics of Eastern Hellas! (Bury Hzstory of Greece‘, 465). 
It is obvious that the meeting of Timaeus and Hermocrates with 
Socrates is supposed to take place at any rate several years before 
415. Even at the opening of the Athenian campaign against 
Syracuse, Hermocrates was no unproved youth but a man of 
established reputation. Thucydides (vi. 72) expressly calls him 
avip Kat és rdAAa Evveorw otdevos AeuTopevos Kal KaTa Tov ToAEpOV Eurretpia 
re ixavos yevopevos Kai avdpeia éemepavys. It is also clear from his 


1 Sce Thucydides iv. 58 (under the events of the ycar 424) rou 8 avrov Oepous . .. 
ol dAAot ZeweArwrar fuvedOdvres és TéAav, dd nacwy rwv nodeay mpecBes, és Ad-yous 
Katéotnoay dAAnAas ... Kai ‘Eppoxparns 6 “Epyawos Zupaxvotos, domep kal Ewecve paAcora 
avrous, és TO Koivov ToLovrous 5n Adyous eimev. 
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presence with Timaeus as an honoured guest at Athens that the 
relations between Athens and the cities of Locri and Syracuse are 
supposed to be peaceful and friendly. We cannot well place the 
supposed date of the encounter later than some time during the 
‘peace of Nicias’, and it would suit the supposed situation to date 
it, if anything, even earlier. We may take some time not later 
than 421 B.c. as the date suggested by what we are told of 
Hermocrates and by his very presence in Athens. The rival 
theory that the visit to Athens is supposed to fall after the failure 
of the Syracusan expedition in that banishment of Hermocrates 
which is mentioned by Xenophon (Hellenica i. 1. 27, 3. 13) is merely, 
preposterous. The man who had been the heart and soul of the 
Syracusan defence against the great Athenian Armada could not 
have been spoken of as Socrates speaks of Hermocrates in our 
dialogue, nor could Athens, whose generals had been executed by 
the triumphant Syracusans (though it is said against the wishes of 
Hermocrates), and which was now engaged in the Decelean war, 
have been a comfortable, or even a safe, place for Hermocrates to 
visit. The earlier date also fits in, as the later does not, with the 
fiction that the conversation followed on that reported in the 
Republic with an interval of only one day. In the Republic 
the orator Lysias and his brother Polemarchus are veavicnw, the 
former too young to take any part in the conversation, and their 
father Cephalus is, though very old, still alive. In other words, 
the conversation is supposed to be held before the departure ot 
Polemarchus and Lysias to Thurii. They returned to Athens, 
after many years residence at Thurii (Vist. Lystae 1) in the year 
of Callias (412-411). The meeting described in the Republic is 
thus long anterior to the date just mentioned. Plato’s two brothers, 
Adimantus and Glaucon, are mentioned as having distinguished 
themselves in a battle near Megara, which can hardly be any but 
that of the year 424 (Thucydides iv. 72). Thrasymachus, too, is 
assumed to be at the very height of his fame, and we may infer 
from the fragments of Aristophanes’ AaradAjys that he was already 
a prominent figure at Athens as early as 427.' Similarly, Damon, 
or Damonides of Oea, already mentioned by Isocrates along with 
Anaxagoras as one of the two ‘sophists’ who ‘educated’ Pericles, 
is assumed in Repudltc iii to be living at Athens. This means that 


' Aristoph, Fr. 198, 8 ofp’, w Opacvpaye erA, Whether the word is here used as 
ap 1. or as an epithet, the allusion scems certain. 
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he had already returned from his ostracism, the date of which 
seems unknown. But a man who could be supposed to have ‘ edu- 
cated’ Pericles must, like Anaxagoras, have been born about 500, 
at the latest, and consequently must have been in extreme old age 
at any date as late as 420. It fits in with this that though Damon 
is spoken of as still living in the Laches, where Nicias expresses 
his gratitude to Socrates for introducing his son to such a man, 
the younger general Laches is said to have no acquaintance with 
him. Damon is supposed to be a very old man living in complete 
retirement. (The date of the Laches is supposed to be after, but 
clearly not long after, the battle of Delium in 424.) The opening 
conversation of Socrates with Cephalus is further quite pointless 
unless Socrates is supposed to be still in the full vigour of man- 
hood with a good term of years to live before he will be getting to 
the age at which a man Is a yépwy, an age officially fixed at Athens 
as one’s sixtieth year. We clearly must not think of him as more 
than fifty, and should probably think of him as a little younger. 
Thus the Republic, no less than the 7imaeus, presupposes a date 
not later than about the time of the peace of Nicias (421 B.c.). 
Indeed a date two or three years earlier would suit both dialogues 
better rather than worse, but for one consideration. As Professor 
Burnet has pointed out to me, both dialogues seem to presuppose 
a state of peace. Socrates, Glaucon, Adimantus are all at home, 
and there 1s no explanation of the fact supplied, nor any hint that 
their city is engaged in warlike operations. The years just before 
the conclusion of the peace were those of the meteoric career of 
Brasidas, and were marked by serious reverses for Athens in the 
northern regions which it was for commercial reasons so necessary 
for her to control, in particular bythe loss of her important founda- 
tion of Amphipolis. Hence the complete absence of any allusion 
to a state of war seems to make it hard to date the Repudstc (and 
by consequence the 7imaeus) in the closing years of the Archi- 
damian war. Indeed, Socrates himself was serving at Delium in 
424 and before Amphipolis in 422 (?). It is conceivable that both 
he and the two young men were not on service in the intermediate 
year 423, and the selection of him as a butt by the comedians in 
that year makes it more probable than not that this was his own 
case. We thus have to choose, if we are to trust Plato’s indica- 
tions, between 423 and the opening years of the peace, and the 
tone of our two dialogues makes the later date on the whole the 
more plausible. We shall thus not go far wrong if we fix on 
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421 B.C. as the probable year in which we are to imagine Socrates 
as meeting Timaeus and Hermocrates.' 

Some important results follow at once from this assumption. 
We are told of Timaeus that he has not only climbed to the ‘top 
of the tree’ in science, but has already filled the most important 
épxai in his native Locri. This means that he is quite an old man 
with a very distinguished career behind him. We cannot well 
imagine him to be less than seventy and he may be decidedly 
older. His birth will fall at latest somewhere about 490. This 
makes him roughly contemporary with Zeno of Elea, Empedocles, 
and Philolaus, and a little younger than Anaxagoras. As for the 
dates of these philosophers, we are told expressly by Plato (Parm. 
127 b) that when Socrates as a ‘very young man’ met Parmenides 
and Zeno, Zeno was ‘about 40’. ‘This means that he was forty 
about the year 450, and so was born not long before 490. Anaxa- 
goras, like Damon, ‘educated’ Pericles (Isocr. repi dvridccews 235), 
and was said by Demetrius of Phalerum to have been twenty years 
old at the time of Xerxes’ invasion of Greece. This puts his birth 
in or about 500 B.c. The one thing certain about Empedocles is 
that he was a few years younger than Anaxagoras (EGPA.' 198 n. 2). 
For Philolaus we have no certain date. But he had been at Thebes 
towards the end of the fifth century and had taught Cebes and 
Simmias, who are represented by Plato as quite young men 
(Phaed. 61 d-e). The unmistakable allusion to him at Gorgias 
493.a seems to imply that he was considerably older than Socrates. 
Timaeus must thus be thought of as born at the very beginning of 
the fifth century. Plato does not mention that he was a Pythago- 
rean, though no one has ever doubted the tradition, which is 
abundantly confirmed by the characte of the cosmology put into 
his mouth. In the catalogue of Pythagoreans given by Iamblichus 
(Vit. Pyth. 267) his name does not occur as a Locrian, but there is 
a Timaeus among the Parians, who are mentioned just before the 
Locrians, and it thus seems probable, as Diels has suggested 
(Frag. d. Vors.’ i. 345), that the name has got into the wrong line. 

1 Even so, it is remarkable that Socrates should speak of the man who had 
already played the leading part at Gela in 424 asa person of promsse. But Athenians 
in 421 may very well have not been particularly informed about what had happened 
three years before at Gela. From the standpoint of a home-keeping Athenian like 
Socrates, Hermocrates might well be an ‘unknown quantity’. Since Plato had 
pretty certainly read his Thucydides, Socrates’ manifest ignorance of the part 
Hermocrates had already taken in the public life of Sicily may be a conscious touch 
of correct historical colouring. 
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The dates must be carefully kept in mind in reading the dialogue. 
Timaeus would hardly be an immediate disciple of Pythagoras, 
but he must have been a follower of others who had been imme. 
diate disciples. This will explain why there are so many traces 
in his doctrine of ideas which obviously belong to the earliest 
days of the school or even go back to the Milesian cosmogonies ot 
Anaximander and Anaximenes from which Pythagoras evidently 
started, as was natural in a sixth-century Ionian (see EGP4A.’ 
108-10). The connexion with Empedocles and Philolaus, which 
is explained by the fact that Timaeus was their contemporary and 
came from the same part of the world, is even more significant. 
Empedocles was the real founder of the Sicilian school of medicine, 
and Philolaus, as we know from the statements about him in the 
fragments of the Jaéfrica of the Peripatetic Menon, was a member 
of this school. The special aim of the school, as Bt. has shown, 
was to work the Empedoclean theory of the ‘four roots’, or 
elementary bodies, into the Pythagorean system (EGPh.* 292-6). 
This is exactly what we shall find Timaeus trying to do in his 
famous geometrical construction of body (73m. 53¢-55c). It is 
another touch of historical plausibility that the main theories of 
sensation given by Timaeus are so closely akin to those we know 
to have been held by Empedocles, and again that his physiology is 
everywhere dominated by the double assumption that all organic 
tissues are compounds of the ‘roots’ (Empedocles), and that the 
differences between the ‘roots’ are themselves ultimately differ- 
“ences in the geometry of their corpuscles (Pythagoras). In fact, 
we might say that the formula for the physics and physiology of 
the dialogue is that it is an attempt to graft Empedoclean biology 
on the stock of Pythagorean mathematics. It is equally in keeping 
that where Timaeus disagrees with Empedoclean theory he appears 
to lay special emphasis on his divergences. And it is equally 
instructive to find that the fusion of Pythagoras and Empedocles 
does not permit of being completely carried out. Historically it 
was the Empedoclean influence that led to the development of 
doctrines like that of the soul as the ‘attunement’ (dppovia) of the 
body, which are quite inconsistent with the fundamental pre- 
suppositions of the Pythagorean way of life. We shall see that 
this incongruity of the Empedoclean with the Pythagorean elements 
in his beliefs leads Timaeus himself into a variety of real incon. 
sistencies which culminate in an absolutely unqualified contra- 
diction between a medical or physiological ‘determinism’ (7721. 
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86 b-87 b) and a religious and ethical doctrine of human ‘freedom’, 
agreeing precisely with the undoubtedly Pythagorean ‘myth of 
Er’ in the Republic. The very dramatic and historical rightness 
of all these touches should make us very slow in assuming that 
Plato meant to give out any of these theories as his own. Aristotle 
and Theophrastus criticize the theories of Timaeus on many points 
as ‘Plato’s’, but that is, in any case, a natural way of speaking, 
and we must remember that Plato repeatedly warns us in this very 
dialogue that cosmology and physical science in general can never 
be more than ‘provisional’. It is at best made up of tales ‘like 
the truth’. Hence Plato was not likely to feel himself responsible 
for the details of any of his speaker’s theories. All that is required 
by his own principles is that they shall be more or less ‘like’ the 
truth, i.e. that they shall be the best approximations to it which 
could be expected from a geometer-biologist of the fifth century. 
In other words, we are entitled to say that Plato thought the view 
which arose from the fusion of Pythagoras with Empedocles the 
most promising line in fifth-century science and the one most 
directly connected with his own developments. It does not follow 
that any theory propounded by Timaeus would have been accepted 
by Plato as it stands. The way in which Timaeus is made at each 
chief new step in his narrative to insist on the highly provisional 
character of his speculations is a most significant feature of the 
dialogue, to which no one as yet seems to have done full justice. 
What Plato himself really thought about a good deal of Empedocles 
has to be learned not from our dialogue but from Laws x, where 
Empedocles more than any one else is plainly aimed at in the 
exposure of the defects of ‘naturalism’. As for Aristotle, the most 
significant peculiarity of his criticism is that he is so careful in 
discussing Timaeus’s language about the motion of the earth never 
to ascribe it to Plato. 

Another point which must not be overlooked is that Plato 
represents Socrates as deeply interested in the cosmological 
speculations of Timaeus and as recognized by Timaeus as suffi- 
ciently equipped with mathematics to follow them readily (71. 
53 C1 adda yap drei peréxere rv xara maidevow ddav be dy évdeixvucBat 
ra Acyopeva dvayxn, ovvéerOe). It is often said that Socrates took 
no interest in such matters, at least not after the intellectual crisis 
of his early years described in the Phaedo. The evidence for this 
is supposed to be found in one single passage of Xenophon 
Mem. iv. 7. 1-6. Xenophon’s testimony, however, really points 
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the other way, for what he actually says is that though Socrates 
was not himself ‘unversed’ in geometry (ovx drepds ye atrav Fv 
loc. cit. 3), or astronomy (ovd€ rovrwy ye ayvjxoos qv ibid. 5), he told 
young men that there were more important things for them to 
know. Moreover, Xenophon’s evidence can only be admitted for 
the period in which he knew Socrates personally, that is for 
Socrates’ old age. But the 7imaeus professes to depict Socrates 
as he was in the days when Xenophon, who cannot have been 
much more than twenty-five when he fought at Cunaxa, was little 
more than an infant. In fact, the supposed date of the Z#maeus is 
within a year or two of the famous burlesque of Socrates by 
Aristophanes in the Clouds (423 B.c.). When we remember this, 
we ought to see that the picture drawn by Plato exactly fits in 
with the admirable caricature of Aristophanes. 

We may even go further than this. There is a remarkable 
passage early in the Memorabilia which is all the more important 
that it is dangerously out of keeping with the tone of the work as 
a whole. Xenophon’s main thesis is that Socrates was not a 
‘scientific’ man, was no ‘professional’ educator and had no ‘dis- 
ciples’. He was simply an excellent man of deep moral earnest- 
ness who impressed on his young companions those moral lessons 
of ‘practical’ goodness which every decent parent wishes to 
impress on his own family, but much more effectively than the 
ordinary parent could hope to do. This is Xenophon’s defence 
of Socrates against the charges brought against him by the 
‘accuser’. But in Mem. A there is a chapter about the relations 
of Socrates with the sophist Antiphon which is hopelessly incon- 
sistent with all these assumptions. We are told there that Anti- 
phon wished to steal the ovvovctacrai of Socrates from him (Me. 
1.6.1). He argued that Socrates got no ‘happiness’ out of his 
dirocogia, but lived a hard life only fit for a slave. Nor did he 
take any fee as ‘teachers’ may fairly expect to do from their 
‘disciples’ (ibid. 3). Socrates replies that he lives hard by choice, 
and that his practice of taking no fee safeguards his spiritual 
independence. Antiphon then urges that the habit may be morally 
noble (8ixatov loc. cit. 11), but is not ‘wise’. If a man does not 
charge for his ovrovaias, it looks as though he himself had no real 
belief in their value. Socrates makes the famous parallel between 
the venal beauty who sells his ‘person’, the zcpvos, and the venal 
‘sophist’ who sells his knowledge, and goes on (loc. cit. 14) to 
explain the real nature of the occupations of himself and his circle. 
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‘In the company of my friends | unroll and search the treasures of 
the wise men of old which they left behind in the scrolls they wrote 
(rous Oyoavpois trav madat copay dvipav, obs éxeivor xaréAurov év BiBALows 
ypayarres), and if we see a good thing we pick it out. And we 
count it great profit if we come to be friends to each other.’ 
Thus Antiphon, though he knows that Socrates does not take 
money from his associates, assumes that his relation with them is 
that of a professional head of a school. This is why he uses the 
technical word ovwovcia, Stunde, conférence, for Socrates’ supposed 
discourses, and why his associates are called ovvovotecrat and 
pabyrai. | 

Socrates’ reply is meant to correct this assumption. His rela- 
tions with his associates are non-professional ; they are his ¢:Aor, 
not his pa@yrat. And they are not ‘auditors’ who get ‘instruction ’ 
from him, but fellow-students. Clearly, the basis of the whole 
story is that Socrates’ relations with his circle could be plausibly 
mistaken for those of an unpaid ‘instructor’, and Socrates himself 
says nothing inconsistent with the view that they are at any rate 
those of a ‘director of studies’, Now we know enough from Plato 
alone of Socrates’ avocations in the last twenty years of his life to 
be sure that at fhaé time, the only time of which Xenophon could 
speak from his own knowledge, such a representation could not 
have been possible. It follows that the story about Antiphon is 
no reminiscence, or invention, of Xenophon himself. He must 
have got it from some older associate of Socrates, possibly Her- 
mogenes, to whom he ‘acknowledges a debt’ at Mem. iv. 8. 4,' 
and its value is thus independent of our opinion of the veracity 
of Xenophon’s personal recollections. That it is a genuine tradi- 
tion of the way in which Socrates was looked upon at an earlier 
date is guaranteed by its inconsistency with the main thesis of 


1 Hermogenes was the brother of Callias, son of Hipponicus. Callias appears 
as intimate with Socratcs in the Profagoras, a dialogue obviously laid in the years 
before the outbreak of the Archidamian War. (Sce c.g. my Varia Socratica p. 139.) 
Hermogenes himself figures in the Cratvius, and was also introduced, independently 
of Plato, in the Zelauges of Aeschines of Sphettus. The dramatic date of the 
Cratylus is quite uncertain, but I would suggest that the allusion to fines im- 
posed on persons who are abroad ‘after curfew’ in Aegina (Crat. 433.47) Is most 
naturally understood of some regulation imposed by the Athenians who occupied 
the island at the beginning of the Archidamian War (431 B.c.). If this is so, the 
dialogue will belong to the early years of the Archidamian War. However that 
may be, the brother of Callias, who is one of the guests at the ‘banquet’ of 422 
described by Xenophon, would be in a position to have recollections of Socrates 
going back to the year of the Clouds. 
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Xenophon’s book and its exact agreement with what we learn from 
the Clouds of the general impression produced by Socrates in 
423 B.c. We may thus take Aristophanes and Xenophon’s un- 
named informant as good evidence for the view that the position 
of Socrates twenty-five to twenty years before his death was really 
much more like that of a professional head of a scientific school 
than has usually been supposed. There were, indeed, according 
to the story in Xenophon, subtle differences, but the resemblance 
was what would strike the ordinary man. Plato’s description of 
the attention and comprehension with which Socrates follows the 
speech of Timaeus, itself a scientific avvovaia, fits exactly into this 
picture. No one, so far as I know, has yet seen that the Timaeus 
and the Clouds deal with the same period of Socrates’ life, but the 
fact is really undeniable. When we recognize it we are beginning 
to be in a position to appreciate the consummate art which Aristo- 
phanes himself expressly attributes to this particular comedy. 

We have to think of the Socrates of our dialogue, then, as a man 
of just under fifty. At that age Socrates was already known in 
certain high circles as a man whose advice to the young about 
their studies was very valuable. We read in Plato’s Charmides of 
his first real introduction to the hero, Plato’s own uncle, just after 
Socrates’ return from the campaign of 431 before Potidaea, and 
he is represented as being even then keenly interested in young 
men of promise (Charm. 153d). The connexion with Alcibiades 
goes back still further. It is represented as notorious in the 
Protagoras, which must be supposed to depict a state of things 
earlier than the outbreak of the Archidamian War, since in the 
dialogue Alcibiades, who fought in the cavalry at Potidaea, is 
described as only just beginning to show signs of physical manhood 
(Protag. 309 a). (In fact we learn from the Symposium (217 a) that 
this particular friendship went back to Alcibiades’ early boyhood.) 
But from the Laches, which ‘describes the conduct of Socrates in 
the retreat from Delium (424 8.c.) in a way which implies that it 
was still recent, we gather that the great vogue of Socrates with 
the véo. at large was only beginning. For Lysimachus, an old 
friend of Socrates’ father, says there (180 e) that he has often 
heard his boys talking with enthusiasm about a certain Socrates, 
butjhas only just discovered that their hero is the son of his old 
family friend. We may further infer that the public fame of 
Socrates as a mentor of the young was a new thing in 423 from 
the fact that both Aristophanes (in the Clouds) and Amipsias (in the 
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Conntus) made him the subject of their plays of that year. His 
general notoriety must have been a recent thing to make it the 
natural object of these topical burlesques. We have no right to 
read into the 7smaeus ideas about Socrates’ interests and occupa- 
tions derived from the Apology or from a dialogue like the Gorgias 
which represents him as he was fifteen years later, or from 
Xenophon, whose personal knowledge of Socrates must have been 
confined to a few years of the philosopher’s old age. 

It is even more important to note that Critias cannot be, as is 
generally assumed, that Critias who was cousin to Plato’s mother 
and led the extreme party in the anti-democratic reaction of 
404-403, or at any rate was one of its leading men. At the time 
of the peace of Nicias this Critias must have been a very young 
man who had as yet played no part tn public life. In fact, we first 
hear of him in politics inthe year 411. But our Critias is obviously 
a very old man with a distinguished past behind him. Socrates 
says (71m. 20a) that every one at Athens knows that Critias is no 
‘amateur’ either in science or in politics. We are further told by 
Critias himself that Solon’s poems were a ‘novelty’ when he was 
a boy of ten (Zim. 21 b 5), and it is implied that he is extremely old 
when he says (/#m. 26b) that, though he recollects his childhood 
so vividly, he can hardly remember what he was told yesterday, 
and moralizes on the durability of ‘ early impressions’. There 
would be nothing @avpacroy in the fact that Critias 6 raév rpidxorta, 
who can hardly have been more than fifty when he was killed in 
403, and would thus be about thirty-two at the time of our dialogue, 
should remember fis boyish days. Bt. is thus clearly right in 
saying that the person meant must be Plato’s own great-grandfather, 
the grandfather of the so-called ‘oligarch’. ‘This fits in with the 
genealogical facts mentioned. Our Critias speaks of his grand- 
father, also called Critias, as a son of Dropides, a friend and 
connexion of Solon. If the speaker were the ‘oligarch’, we 
should have to suppose that he has left out two generations of his 
own ancestors! (See the family tree at the end of Greek Philosophy : 
Thales to Plato.) 

Even as it is, we have to suppose that this Critias is a remarkably 
old man. If we suppose him to be a little over ninety his tenth 
birthday would fall iff/S10 B.c., when Solon had been dead some 
half-century and more. That the poems of Solon could be a 
‘novelty’ in 510 can hardly be explained except by recollecting 
that that is the time of the expulsion of the Pisistratidae from 


24 PROLEGOMENA 


Athens. Under Pisistratus and his sons the circulation of Solon’s 
poems is not likely to have been encouraged ; they would be likely 
to emerge from obscurity and to be temporarily very popular when 
the ‘tyrants’ were being expelled. Thus the remark about their 
‘novelty’ in the childhood of Critias may be a peculiarly happy and 
delicate touch. Not much is known of this Critias, but chronology 
makes it probable that a fragment of a poem by one Critias in praise 
of Anacreon, who was famous at the end of the sixth century, is his, 
and it may be, as Bt. has suggested, that he is the real author of 
many of the elegiac verses which are traditionally assigned to his 
grandson, the ‘oligarch’. The diction of classical elegy is so 
stereotyped that the language of the verses .affords no criterion. 
Aristotle also mentions a Critias who adopted the theory of Empe- 
docles that our blood is ‘ what we think with’ (de Anima A. 405° 6). 
This is usually supposed to be the ‘oligarch’, but the supposition 
is very unlikely. Biological speculations of this kind had lost their 
interest in Ats youth. Plato in the Phaedo g6b mentions this very 
theory, along with others of the kind, as one over which the 
youthful Socrates had puzzled. That is, it was a‘ live’ issue about 
the middle of the fifth century. In the youth of the ‘oligarch’ 
the fashionable problems would rather be those started by Prota- 
goras or even Socrates, ‘Is science possible?’ ‘Are moral dis- 
tinctions natural or conventional ?’ ‘Can virtue be taught ?’ ‘Are 
all the virtues one thing?’ Hence I feel pretty certain that 
Aristotle means our Critias. If he was connected with Sicilian 
and Italian Pythagoreans, as the host of Timaeus may be supposed 
to have been, he would naturally be interested in Empedocles and 
his biology. 

There is another passage of Aristotle which seems to me to 
refer to the same man. Unfortunately it appears to be textually 
imperfect. At Rheloric T. 1416526-9 Aristotle remarks that in an 
eulogy on Achilles there is no need to insert a narrative of his 
exploits because they are known to every one. But it would be 
different if one were eulogizing Critias. You would have to tell 
the story of his deeds because it is not generally known. (86 oi 
woAXoi ovdev Séovrar Sinyynoews, olov ef OeAes "AyiAAda erawely’ toace yap 
mavres Tas mpages, AAG xpnoOa adrais Set. dav Sé Kpiriav, det’ ob yap 
wodAoi icace.) This can hardly refer to the ‘oligarch’. It is not 
likely that any one in Aristotle’s day would want to eulogize him, 
and it is not true that of xoAAot did not know what his wpafes were. 
Every one knew them only too well. Hence I suspect not only 
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that Aristotle has our Critias in his mind, but that he is alluding to 
the very words of Socrates about him in 71m. 20a. I think he 
means that Plato has shown judgement in confining himself to the 
mere remark that ‘every one of us knows that Critias is no 
amateur’. Since his precise achievements were no longer familias 
to the generation for whom the J7imaeus was written, any further 
eulogy would have required a long prefatory narrative of the facts, 
and this would have been a superfluous digression. It should be 
mentioned that Alexander of Aphrodisias was still aware that the 
reference in the de Anima was not to the ‘oligarch’. Philoponus 
has preserved his remark that ‘the Critias who belonged to the 
Thirty wrote nothing except Consttutions in verse’ (cf. Diels 
Fr.d. Vors. 11. 1. 312). 

It is not very profitable to speculate on the identity of the 
unnamed person who was kept indoors by an ailment. We may 
be sure that he is meant to be a representative of the type of 
doctrine current in Sicily and Italy, since Timaeus agrees to take. 
his place (71m. 17b). If any one in particular is meant it might’ 
be, as Bt. has suggested, Philolaus, who tried to combine Pytha-’ 
goreanism with medical theories based on Empedocles, as Timaeus-~ 
also does. We might even think of Empedocles himself, if it were 
not on the whole likely that he was no longer alive in 421. We 
have seen that he was probably born not many years after 500, 
and Aristotle appears to have said (see EGPA.*® 198n. 1) that he 
died at the age of sixty. The idea started in antiquity by 
Dercylidas that Plato himself is meant, though it has sometimes 
been revived in modern times, is merely ridiculous. It is based 
on the fact that Plato’s absence from the death-scene of Socrates 
is ascribed also to ill-health at Phaedo 59 b, and on nothing more. 
But Plato would be a small boy of six or seven at the date of the 
present conversation. Still more ridiculous was the guess of 
Aristocles the Peripatetic that the absentee is Theaetetus, who was 
a mere lad at the time of Socrates’ death in 399. Proclus shows 
his usual common sense in rejecting these and other guesses. 

The question might occur why Timaeus, Hermocrates, and the 
unnamed third Italian or Sicilian should be present at Athens at 
all. We are hardly justified in assuming that they are there 
without a definite purpose. Perhaps our conclusion about the 
imaginary date of the dialogue throws some light on the point. 
Timaeus, we are told, had filled the highest public offices at Locri, 
and Hermocrates is expected to rise to eminence in politics as well 
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as in science. The guests of Critias are thus men of eminence in 
their respective cities. It is likely, therefore, that they are in 
Athens on matters of public business, and the presence of such 
a deputation would be a natural consequence of the resumption of 
diplomatic relations consequent on the recent general pacification. 
The Athenians had been showing an interest in Sicilian concerns 
ever since the year 427, and had been brought into close political 
contact with Italy even earlier by the foundation of Thurii in 444. 
In 422, the year before the pacification, Phaeax and his colleagues 
had been sent on a diplomatic mission to the Italian and Sicilian 
cities, the main object being to form a coalition against the ambi- 
tions of Syracuse, and one of the results of this expedition had 
been a proposal from Locri for a treaty with Athens (Thucydides 
v. 4-5). This may perhaps give us a clue to the presence of 
eminent Locrians and Sicilians in Athens in the following year 
and serve as a further confirmation of our view about the date to 
be assigned to the dialogue. The proposals for a treaty with Locn 
will account for the visit of Timaeus; as the original aim of the 
Athenians had been to create a check on Syracuse, we can also 
understand why the rising men in Syracusan politics should be on 
the spot as well. It is really unnecessary to consider the possi- 
bility that the Hermocrates of our dialogue is any other ‘person ot 
the same name’. Xenophon (Mem. i. 2. 48), according to the 
MSS., mentions an Hermocrates along with Chaerephon and his 
brother Chaerecrates and immediately before the Thebans, Sim- 
mias, Cebes, and Phaedondas as an 6ptAyrys of Socrates. This 
cannot mean the famous Syracusan, unless Xenophon, as is just 
possible, is making a false inference from the Zimaeus itself. 
The list of éssAnra¢ is meant as one of ‘habitual associates’ who 
enjoyed the society of Socrates continuously, as Xenophon says, 
with a view to the perfecting of their personal character (ovvjcav ... 
tva xaAdot te KayaGot yevopevot Kat otKw Kal oikéTats Kal Oixetots Kat PtAoLS Kat 
moAet Kat roAtras S¥vawro Kadas xpyoba). The known facts about the 
career of Hermocrates son of Hermon are hardly consistent with 
this prolonged frequentation of Socrates’ society, and the way in 
which Socrates speaks of the opinions entertained of him by ‘ those 
who know about his ¢vurs and rpody’ show that he is a stranger to 
Athens. The place occupied by Hermocrates in Xenophon’s list 
suggests that Ae is probably an Athenian like Chaerephon and 
Chaerecrates. As we know of no such person among the members 
of the Socratic circle, | feel fairly sure that Van Prinsterer was 
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right in substituting the name of Hermogenes, the brother of the 
‘millionaire’ Callias, to whom Xenophon expresses obligations in 
the Memorabilia. Xenophon could hardly have omitted the name 
of one of his own informants from the list of Socrates’ ‘intimates ’. 
In any case, if there was an obscure Athenian Hermocrates among 
the friends of Socrates, he cannot be the person intended in the 
Timaeus, who is manifestly a ‘distinguished stranger’ entertained 
as such (Jt. 20¢ rapa Kpiriav mpos rov feveva ov Kat xaraAvopev) by 
Critias. 


D. RELATIONS TO OTHER DIALOGUES 


‘The one point on which something must be said under this head 
in this Jatroduction is the connexion between the 7zy:aeus and the 
Republic af Phd is notable that when Socrates recapitu- “_ 
- t/ 
lates his di of the day before, the survey takes in the matter 
of Rep. ii-v (the institution of the ‘guardians’ and ‘auxiliaries’, 
their early training, the abolition for them of private property and 
households, the ordering of their ‘marriages’ on eugenic lines and 
the introduction of women into the public services), but says 
nothing at all about the account of the scientific educatjon of the 
philosopher-kings (vi-vii), the very part of the Republic we find 
most interesting. 

This silence must be intentional, and we are bound to ask what 
its point is. According to the theory of the Platonic philosophy 
developed by Dr. Henry Jackson in his well-known series of essays 
on Plato’s Later Theory of Ideas (Journal of Philology vols. x—xii), 
and repeated less cautiously in the Jntroduction of R. D. Archer- 
Hind to his edition of the 7imaeus, the reason is that Rep. vi-vil 
teaches a metaphysical doctrine about the ‘Ideas’ or ‘Forms’ 
(‘Séar, «iSy) which Plato afterwards abandoned. In the Republic 
and Phaedo (the chief of the earlier dialogues in which the Forms 
are spoken of) we always hear that the Forms are ‘in’ or ‘present 
to’ the things our senses perceive ; these things ‘partake’ (eréxe) 
of them. Inthe Parmenides this doctrine is subjected to what at 
first looks like a crushing refutation by the Eleatic philosopher 
Parmenides,! and in the 71m#aeus we never hear of ‘ participation ’ 


1 But see with reference to the real scope of these arguments Greek Philosophy: 
Thales to Plato pp. 253-63, and an essay by the present writer entitled ‘ Parmenides, 
Zeno, and Socrates’ in Proceedings of the Aristotelian Society, N.S., vol. xvi, 
Pp. 234-89. 
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(ueOeéis) of things in Forms. We are told that the Forms 
are ‘patterns’ or ‘models’ (zapade’ypara) which things ‘imitate’ 
(utyetrat), Hence Dr. Jackson and Mr. Archer-Hind infer that 
Plato began by teaching that Forms are ‘immanent in’ the sensible 
things which ‘partake of’ them. In later life he came to see grave 
objections to this doctrine, the same objections which he has put 
into the mouth of Parmenides. He now taught, therefore, that 
things are ‘copies’ of Forms which are not : them but ‘outside’ 
them and transcend them. The Parmenides is the literary record 
of this radical change of view, and in all the later dialogues from 
the Sophistes to the Phslebus and Timaeus it is the ‘later’ form of 
the ‘Ideal Theory’ that confronts us. It is this ‘later theory’ 
which Aristotle has in mind when he finds fault with Plato, as he 
often does, for saying that the Forms are ‘separate’ or ‘separable’ 
(xwpis, ywpiora) from sensible things, and the Zzmaeus is the one 
dialogue in which this ‘later doctrine of Ideas’ is fully expounded. 
It is also the doctrine which, as we learn from Aristotle, Plato 
expounded in his oral teaching in the Academy. 

Now it is quite undeniable that there is a very real difference 
between the doctrine taught by Socrates in the Phaedo and Republic 
and that which Aristotle learned in the Academy and always refers 
to simply as the theory of Plato. But it does not follow that this 
last is taught in the Zs#:aeus, and I do not myself believe that it is. 
At the most there are only one or two ambiguous hints which 
might cover an allusion to it. Nor again should we assume without 
inquiry that the doctrine of the Phacdo and Republic was ever 
taught by Plato as his own. Plato gives it ostensibly as the 
doctrine of Socrates and a group of his associates, and we have 
no right to assume without proof that this representation is not 
historically true.’ In the Phaedo (gg d ff.) Socrates is made to say 
that he thought of it in his early life, and it is assumed to be 
familiar to the whole circle of intimates who are gathered round 
Socrates on the last day of his life. In the Parmenides Socrates, 
whose extreme youth is insisted on (cdodpa véov 127¢5) explains 
the same theory to Parmenides and Zeno, and is at once asked 
whether he had thought of it atros, ‘unassisted’, ‘out of his own 
head’ (atros ov ovrw diypyoa ws A€yees 13062). Proclus? rightly 


1 With what follows compare Greek Philosophy : Thales to Plato pp. 154-70 and 
the Introduction to Bt.’s edition of the Phardo pp. xxxvii-xlv. 

3 In Parmendent, St. 610 (Cousin v. 4) wai de¢ AaBetvy éx rovrow éxeyyuwrépay 
ovray OT dpa ov puvoy twy dpicrav (v.1, optorinwy) Eoxev Evvotay 6 Zwxparys dAAd «ai 
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explained, that Plato seriously means to say here that Socrates is 
responsible for the peculiar feature of this doctrine, viz. that it 
treats a ‘thing’ as simply a complex of ‘universal’ predicates, and 
we really have no right to set aside Plato’s testimony. As for 
Aristotle’s evidence, it 1s significant that he never refers to any 
change in the teaching of Plato, though, if Dr. Jackson is right, 
Plato must have reconstructed it from its foundations just at the 
time when Aristotle was entering the Academy. It is reasonable 
to infer that Ae at least did not regard the theory expounded in the 
Phaedo as ever having been Plato’s. Again, it is notorious that 
Aristotle never refers to the dialogues as containing the theory he 
ascribes to Plato, though he does sometimes appeal to Plato’s 
aypada dcypara, ‘unwritten lectures’, apparently above all to the 
famous lecture on the ‘Good’ of which at least five auditors are 
known to have published their notes, Aristotle, Speusippus, Xeno- 
crates, Histiaeus, and Heraclides of Pontus. Obviously it was 
this lecture, and not any of the dialogues, which was held by the 
Academy to be the key to Plato’s philosophy.’ 

According to the well-known account of Aristotle (Met. A. 6), 
Platonism and Pythagoreanism were in the main at one. There 
was a difference, which Aristotle regarded as merely verbal (rovvoya 
povoy peréBarev, loc. cit. 987! 10), viz. that the Pythagoreans said 


auTa@y tay ywpotoy eldur, 05’, ws ‘ApororéAns pyoiv, énnyOn av els rhv txeivav Odo 
éx THs wept Tous opitpots BiarpiBys, GAA’ bre Sia Oeiay dvras Spy wal rats [Bears 
auvroés éweBadrev' Srov wai vlos dv SnAus torw bynyeppévos els Thy lxeivav Oewpiay 
aurdos wap’ éavrou. 

2 Once or twice when Aristotle is raising particular difficulties about the doctrine 
of Forms he refers to the PAaedo in a curious way as ‘what Socrates says in the 
Phaedo’, as though he were in doubt whether what is taught there can be taken as 
committing Plato. Thus at Met. A.9. 991° 3, where he is making a difficulty about 
the causality ascribed to the Forms, he says év 32 1r@ aida ovres Adyera:, ‘ but in 
the Phaedo the language states that’, &c. So again, de Generatione B. gz. 325"9, 
“some thought that the Forms (riy trav eldwv guow) are an adequate caure of 
Becoming, @owep 6 ty Sai8ant Zaxparns, where it is really notable that he does not 
refer the doctrine to Plato. So far as I know, Aristotle never alludes to anything 
in the Phaedo as ‘Plato’. it is clear that he does not rely on any dialogues at all 
for what he tells us about Plato’s Forms. The points which in Met. A. 6 he calls 
iia TlAarovos, the things which distinguish Platonism from Pythagoreanism, are 
not really mentioned in the dialogues. The only dialogue to which Ar. refers for 
the «én is the Phaedo, and he refers to that mainly for the one statement that the 
«tidy are the causes of yévecis and p@opa in sensible things, a statement which he 
describes as the view of Socrates. Aristotle’s practice in this matter fits in with 
the language used about the dialogues in Plat. Ep. ii. g314¢, ‘1 myself have never 
put any of this in writing ; there is not and never will be a work of Plato; what 
are now Called so are utterances of Socrates rejuvenated and made handsome’. 
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' that things ‘imitate’ numbers, Plato that they ‘partake’ of mum- 
ber (oi pév yap TvOaydpeo: pypnoe ra dvra pac civat Tov apOpeww, 
TlAdrwv d¢ pebefec ibid. 11-12). But since neither party gave any 
explanation of what was meant by these formulae (ddecioay é& now 
tnretv ibid. 14), this is a mere difference about words. Aristotle’s 
evidence seems to me to show that it Is a mere error to suppose 
that Plato ever substituted the formula about ‘imitation’ for that 
of ‘participation’. Aristotle has been charged with mala fides, but 
the good faith of his representation seems to me guaranteed by 
two considerations. His language agrees exactly with that of 
Plato himself in the Parmenides, where the view that things are 
‘imitations’ of the Forms is suggested simply as a possible s#fer- 
pretation of the formula about ‘participation’ (Parm. 132d 3 «ai 
0 peOegs atry Tots adAAos yiyverOar Tov cid odK GAAY TIS 7 Elka OyraL 
avras). Also, the supposed abandonment of the ‘participation’ 
formula left no trace whatever on the terminology of the Academy. 
Down to the very last age of Greek Neo-Platonism pé@eés and the 
equivalent peroxy continue to be the standing Academic terms for 
the relation between ‘things’ and Forms. When we remember 
the abundant evidence for the unbroken continuity of the Platonic 
tradition, this seems to me proof that the alleged substitution of 
a theory of ‘imitation’ for one of ‘ participation’ never took place. 
What Aristotle regards as peculiar to the theory he had learned 
in Plato’s Academy and as distinguishing it from Pythagoreanism | 


was something different. (1) The Pythagoreans said not onl | ' 
things ‘imitate’ numbers, but that reibers se-achilly the a? i 
of which-things—are-made——-But Plato said that his Forms or | 
numbers are different from both sensible things and geometrical 
figures. (2) He said that in the Forms themselves there are two 
constituents, the ‘One’ (which is also the ‘Good ’), and the ‘ great- 
and-small’ or ‘indeterminate duality’, The Pythagoreans had 
similarly derived their numbers from the ‘One’ (itself a union of 
the ‘unlimited’ andthe ‘limit’). But it is peculiar to Plato to 
replace the ‘unlimited’ by a duality of the ‘great-and-small’. 
These two points are all that Aristotle regards as ida HAdrwvos, 
peculiarities discriminating Platonism from Pythagoreanism.' 


\ The passage is so important that I subjoina full version of it (Met. A. 6.987° 11 ff.) : 
‘The Pythagoreans said that things ‘‘imitate’’ their numbers, Plato that they 
‘¢ partake ” of them—a mere change of a word. But what this “‘ participation ”’ or 
‘¢ imitation’ of the Forms can be they left undetermined. Also he says that, over 
and above the sensible things and the Forms, the ‘‘mathematicals” are something 
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This is not the place to discuss the full meaning of the statements 
which Aristotle calls ia TlAarwvos. M. Robin has devoted a large 
and learned work to them without by any means exhausting the 
subject. And our immediate problem is not what these statements 
mean, but whether anything like them is said in the 7smaeus. 
I think it will be clear to any one who does me the honour to study 
the present commentary with an open mind that nothing like this 
is said anywhere in our dialogue. The one dialogue in which 
something ts said which is Ake what Aristotle tells about the ‘ Great- 
and-Small’ is the Philebus (24 a-25b), and even there it is very 
Significant that the categories with which Socrates is working are 
the Pythagorean, not the Platonic. He tells us that as a matter of 
fact every dzeipor is something which permits of indefinite variation 
in the two directions of more and less (24 e), but formally his two 
initial categories are the Pythagorean pair, azepoy and wépas, not the 
Platonic pair the One and the azepov of the more-and-less. Now it 
is just in the view that the One is not ‘the first blend of aepov and 


intermediate, These differ from sensible things in being eternal and invariable, 
from the Forms in that there are many of them like one another, whereas each 
Form is one and unique. And since the Forms are causes of everything else, he 
thought that the constituents (groycia) of them are constituents of everything that 
is. Their material principle is the Great-and-Small, their formal principle (ovsia) 
the One. For the Forms, or Numbers, are derived from the former [i. e. the Great- 
and-Small] by participation in the One. 

‘ Now in saying that the One is a Substance (ovaia), and not a predicate of some- 
thing else, he agrees with the Pythagoreans, as he does also in saying that the 
Numbers are causes of the essentia [or substance, ovcia} of everythingelse. But to 
set up a duality instead of the unlimited regarded as one thing, and to make the 
unlimited of the Great-and-Smal]—that is distinctive of him. So it is also that he 
says that the numbers are distinct from sensible things (wapda rd aic6nrd), whereas | 
they (the Pythagoreans) say that the numbers ave actually the things (7d apdypara), . 
And they do not place mathematicals between the two, The making of the One ° 
and the numbers something distinct from things—a deviation from Pythagoreanism 
—and the introduction of the Forms was due to the study of things in propositions 
{a plain allusion, as Bt. has said, to Phaedo 99 d—100a}, for the earlier thinkers had 
not touched dialectic ; the making of the second constituent (rhy érépay dua) into 
a duality was due to the ease with which the numbers—except the first ones — 
[é{w rwy wpwrwy—it is not relevant to discuss here the interpretation ofthis difficult 
phrase] can be generated from it (viz. the duality) as a matrix.’ 

This is far the fullest and most authoritative record we possess of what Plato 
taught about the Forms in the Academy, and ought to be the starting-point for any 
serious discussion of Platonic metaphysics. We are not bound by Aristotle’s 
speculations about Plato’s meaning, we are bound by his plain account of what 
Plato sad, 

On the whole passage cf. Bt. EGPAS ¢. 7 and Robin La Theéonte Platonicienne 
passim. 
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mépas’, but one of the two sdtmate categories that Platonism is most 
obviously at variance with Pythagoreanism. Yet we see that in 
the very dialogue which comes nearest to an expression of what 
we know from Aristotle to have been Plato’s thought, Socrates is 
still made to work with the Pythagorean ideas. If this is how 
Plato treats Socrates, a forttort we should not expect to find 
Platonism put into the mouth of an Italian Pythagorean, who must 
have been twenty to twenty-five years or more Socrates’ senior. 
We are safe, then, I think in asserting the following propositions. 
(1) There never was any distinctively Platomsc doctrine about the 
Forms except that which Aristotle tells us he heard Plato himself 
|\expound. Plato, then, must have held the views described in the 
| | Metaphysics at least from 367, the year in which Aristotle entered 
the Academy, and may have held them for an unknown length ot 
time before. They were thus definitely formulated by the time the 
Theaetetus was written. (2) This doctrine is not the same as that 
which Socrates expounds in the Phaedo and Republic, though it is 
developed out of it. The natural inference is that Plato did not 
reach a distinctive doctrine of his own, going beyond that which he 
attributes to Socrates and a whole group of his associates, until late 
in life, just as Kant did not put forth a Kantian philosophy until he 
was within three years of sixty. (3) The distinctively Platonic 
doctrine is not to be found in the 7imaeus, except possibly in one 
hint (53d 6-7), which no one could understand without Aristotle’s 
statement to explain it. (I hope to show in a note on this passage 
_— that even here a reference to anything distinctively Platonic is very 
improbable.) All that we get in the 7:maeus is just the doctrine 
that there are eternal Forms as well as perishable things which are 


‘copies’ of them, and this is not oo Ae erent re- 
garded as distinguishing Platonism from Pythagoreanism. it is 
even pbtuble Haat tise che Susdaeks had laid the foundations of 
a theory of predication by pointing out the difference between 
negation and bare ‘ not-being’, Timaeus always talks of the py ov 
in the old undiscriminating fashion familiar to us from the fifth 
book of the Repub/ic. For anything that he says, there might be 
‘no distinction at all between the 7) 6v which is ‘just nothing at all” 
and cannot even be thought of, and the pi ov which is ‘what is 
different from something that is’. Similarly, he knows nothing of 
the thought which permeates the Philebus that all ‘becoming’ is 
yéveows eis ovciav, a process which results in ‘being’; he treats 
yéveots and orvoia from first to last as simple incompatibles. We 
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shall thus expect to find that after all, so far as the Forms and their 
relation to ‘things’ are concerned, there is no substantial difference 
between the teaching of Timaeus and that of the Phaedo. To 
establish this must, of course, be the task of my detailed commentary 
on the section of the Zimaeus which is relevant to the problem 
(51 b 7-524 7). 

I believe, however, that a careful exegesis of this passage will 
show that the only difference is the verbal one that whereas the 
Phacdo speaks of the ‘participation’ of sensible things in Forms 
(n<Océis) or of the ‘presence’ (mapovcia) of Form to thing, the 
Timaeus speaks always of ‘things’ as ‘images’ (eixoves) which 
‘imitate ’ the Forms which are called their ‘models’ (rapade‘ypara). 
The explanation of this is childishly obvious; the speaker in the 
fimaeus is a Pythagorean, and, as Aristotle says, ‘ imitation’ was 
in fact the standing Pythagorean word. 

A more reasonable explanation of Socrates’ silence about Rep. 
vi-vii is that given by Bt. (Greek Philosophy: Thales to Plato p. 339), 
viz. that the account of the sciences given in the Republic would no 
longer be adequate, now that they had been advanced so notably by 
Plato’s own Academy, and that the 7imaeus itself was meant to 
replace this account. Solid geometry, for example, which is said in 
the Republic to be still an unexplored field, had been enormously 
advanced by Theaetetus; the study of quadratic surds had been 
placed on a scientific basis and the beginning made with the 
geometry of the conic sections. Again, a great part of the dialogue 
is really a treatise on mathematical physics inspired by the thought 
that the ‘appearances’ of the sensible world are to be explained by 
the geometrical structure of the corpuscles of bodies. This goes far 
beyond anything in the Republic, and the only justification for 
putting such ideas into the mouth of Timaeus is that the Pythagorean 
theory of ‘number’ as the stuff of things is the starting-point of 
the theory. This might explain the absence of all reference to | 
that part of the Republic which describes the scientific education of 
the philosopher-kings. 

But I suspect that the real explanation is simpler still. The true 
object of the recapitulation of the Republic is to prepare the way for 
the narrative to be given by Critias of the great Athenian repulse 
of the Atlantids. Now Plato lets us see clearly enough in the 
Republic itself that he knew well that the rule of the philosopher- 
king is not fully attainable in the actual ‘world as God made it’. 
It is a ‘pattern laid up in heaven’; but whether it will ever be 
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realized on earth is an open question. This being so, it is reasonable 
that he should not put too great a strain on our powers of belief by 
his picture of the heroism and moral elevation of pre-historic 
Athens. It is artistically right to ask us to believe only that the 
Athenians of that far-away time had attained the more realizable 
level of goodness described in ep. i-v. This would be enough to 
account for their victory over the materially rich but morally de- 
cadent civilization of Atlantis, and Plato presupposes no more 
than the story demands. 


E. SUBSIDIA TO THE STUDY OF THE DIALOGUE. 


The text of the Zsmaeus is remarkably well preserved, as we 
have for it, besides the famous Paris MS. A (collated by Bekker; 
by Bast, whose collations were given, unfortunately, in a very 
inaccurate form, at the end of Stallbaum’s edition, and recently by 
Bt.), the two Vienna MSS., F and Y, of which F is exceptionally 
important -for the number of true readings it preserves alone or 
alone with one other good MS. We shall have frequent occasion 
to see how many of the few certain corrections made in the first 
instance by conjecture are now known from F to be genuine ancient 
readings. Bt.’s text of the dialogue is the only one on the level ot 
modern requirements, as no earlier editor had the use of F.? 

The very numerous quotations from the dialogue in Plutarch, 
Galen, Theon of Smyrna, Eusebius, Stobaeus and other writers are 
valuable as they often enable us to discover what was the text read 
in the second to the fifth centuries A. p., and thus take us back be- 
hind the probable date of the common archetype of our good MSS. 

From antiquity we have in the way of translation or com- 
mentary: (1) fragments of a Latin version by Cicero (the parts 
of the text represented being 27d 6 ri 7ro dv dei—37 C1 Grav 
5’ at rept ro Aoywotinov F: 38C3 ef obv Adyou xai Siavoias Deot— 

1 For full particulars about these two important MSS. the reader may be referred 
for A to Bekker’s edition of Plato, vol. i, p. 7, for F, to Schneider’s edition of the 
Republic, vol. i, p. xvii, and Bt.’s preface to vol. iv of his text of Plato. The 
readings of A were collated by Bekker in vols. ix and x of his edition, and also, for 
the Timaeus, by Bast. Bast’s collation is printed by Stallbaum at the end of his 
edition of the Timacus and Crifias (1838). The grave discrepancies between 
Bekker’s collation and Bast’s as given by Stallbaum appear to be mainly due to 
Stallbaum’s inability to decipher Bast’s notes. Both F and A were carefully 
collated for Bt.’s text, F by the late Prof. Kral, A by Bt. himself. By the kindness 


of Prof. Burnet I have been permitted to use both these collations for the purpose 
of the present work. : 
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4364 xarw re xai dvw xai mavry: 464 5 évds re al wepi THv ACoTyTa— 
47 b 2 dwpyfev éx Gewv. Cicero’s version, fragmentary and often not 
over literal, is in one or two difficult places singularly valuable in 
deciding a point of text or grammar. Its importance is that it lets 
us see something of the text as it was before its treatment by 
Dercylidas and Thrasylus. (2) Plutarch’s valuable essay on the 
Generation of the Soul of the World tn the ‘Timaeus’, full of important 
information on the divergences of interpretation from the earliest 
days of the Academy. Plutarch’s Quaestiones Platonicae also contain 
discussions of one or two special passages of the dialogue. (3) A 
translation of the dialogue down to §3¢ 3 ovvéyeoGe by Chalcidius 
accompanied by a commentary. The work is dedicated to a certain 
Hosius, apparently the Spanish bishop of that name who was 
prominent at the first council of Nicaea. Apart from the information 
contained in the commentary, much of which we shall see reason 
for believing to be derived from the lost commentary on the 
dialogue by the famous Stoic Posidonius,’ (first half of the first 
century 8.c.), the translation has high value as evidence for the 


' It has recently been denied (by L. Reinhardt, 1921) that Posidonius wrote on 
the Ztssaews at all. I have not been able to procure a sight of Reinhardt’s work 
on Posidonius, but the denial seems to me futile. The express words of Scxtus 
Empiricus (4dv. Mathemat. vii. 93) gonoiv 6 Novedanos tov MAarwvos Tipasov 
éfrryoupevos appear to have only one possible meaning. ‘O MAdravos Tipatos must 
mean Plato’s dialogue 7isaeus, and Sextus must intend to say that P. made an 
éfrrynois of the dialogue. It appears from the context that what Sextus is quoting 
is P.’s explanation of the Yuxoyovia, and particularly of the point that our souls are 
made of the same components as that of the whole ovpayds, in fact, that both are 
‘ made of number’ (/oc. cit. 94 ff.). Sextus goes on to develop the view that bodies 
themselves are made so as to be only comprehensible by numerical laws (loc. cit. 
101-3), and in enforcing the point uses the regular Stoic technicalities (ra péy éorev 
éx cuvawropivoy ... 7a 8e Uf tvwpdvov, amep bwo puas éfews cuvéxerat KrA.), So that he 
is evidently following a Stoic source. Itis suggestive again that in 107 he illustrates 
the importance of dvadoyia in all réyva: by the method by which the people of 
Rhodes (the very place where Posidonius taught) estimated the cost of erecting 
their famous Colossus. As Sextus goes on to quote the proem to the poem of 
Parmenides and to subjoin an interpretation (/oc, cit, 112-14) which is expressed 
in Stoic terminology about Adyos and xaraAnyis, he is pretty plainly still following 
a Stoic authority. He returns again at 117 to the Zismaeus, comparing what is said 
about the ‘ knowledge of like by like’ at Zs. 45b with the similar language of 
Democritus, In the course of the argument (119), he represents the reasoning of 
the Zsmaeus as follows, el ydp 4 per Spacis, pyol, gwros dyriAapBavopdvyn edbOus tore 
pwroadys, 52 dxo} dépa wenAnypevoy xpivovoa, Smep art riw povhy, evOds depoedys 
Geapeiras, St Sodpnors drpovs ywopi(ovea wayrws torivy drpoedys wai h yevors yvAous 
xvAoeidns, nar’ dydyeny nal 4h yvy ras dowparous l38éas AayBavovoa ... yiverai ns 
dowpatos. Now since Plato never ‘says’ anything like this, and, in fact, some of 
the statements, especially that about the eye and the light, are hardly compatible 
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text older than any existing MS. (4) A long commentary of the 
Neo-Platonist Proclus (only extant as far as 44d). The com- 
mentary was completed by Proclus in his twenty-eighth year (A. vb. 
437-8), but, of course, may have been revised and enlarged at various 
times in the course of his long life (410-85 a.p.). Proclus has 
often been underrated in modern times, mainly on account of his 
fondness for reading into Plato a fantastic theology based on 
‘Orpheus’ and the so-called ‘Chaldaean oracles’, but it is really 
quite easy to allow for this weakness. In discussing the science ot 
the dialogue he always shows both sound sense and wide learning, 
and his extensive knowledge of earlier relevant literature makes 
him an invaluable aid. Modern interpreters would often have 
escaped some of their most serious errors if they had taken sufficient 
account of their Neo-Platonic precursor. It is unfortunate that 
Proclus devotes most of his attention to the views of commentators 
from his own school, such as Porphyry, Iamblichus, Theodorus 
of Asine and others, when it would have been much more 
desirable from our point of view to be told more of the interpreta- 
tions current before the rise of Neo-Pythagoreanism and Neo- 


with the theories of Timaeus, it is pretty clear that Sextus is still following an 
‘interpretation’ of the whole dialogue. So the attempt at vii. 12q to get out of 
Empedocles the doctrine that the xpernprov is ‘not sense but dp8ds Acyos’ is pretty 
clearly Stoic, and it is reasonable to infer that all through the long passage about 
the «p:rnpiov from which these references have been taken (vii. 89-140), Sextus is 
making large use of a Stoic commentary on the Zimaeus, and that he names its 
author by his reference to Posidonius. So we may also ask from what source 
Plutarch derived the information he gives us in his own essay on the Psychogony of 
the ‘Timaeus’ about the views of of wept Moce:damoyv (Plut, Moral. 1023b). What 
are the sources of the highly Stoicized interpretations favoured in Chalcidius ? I 
subinit that the facts hardly admit of any interpretation but one, that Posidonius 
had offered an elaborate explanation of at least one passage of importance in our 
dialogue, Zt. 35 a-36b, the description of the Yuyoyovia, and that, if we take the 
words of Sextus, Pyaiv éfnyoupevos tov TMAatavos Tipaoy, in their only natural sense, 
the explanation was given in a work which dealt with the dialogue as a whole, and 
that Sextus had the work before his eyes. For further discussion of the evidence 
that there was a recognized Stoic exegesis of the dialogue, I must refer to the body 
of the commentary which follows. One important testimony is Theon Smyrn. 
103-4 (Hiller), where we are told that Plato ‘follows nature’ in using a set of 
‘seven numbers’ for the construction of the soul in the Zt#:aeus. ‘For, as Posi- 
dowtus says, day and night have the nature of even and odd, and a month consists 
of four weeks .. . and growth is determined by wecks, &c.’ We have evidently 
here a reference to the same source as that used by Sextus, and, as Theon, like 
Sextus, expressly says pyai, not épy (Gs pyar Moaedenos), it seems to me ille- 
gitimate to take the source for anything but an actual written exposition, though 
we cannot be sure that Theon is quoting at first hand, as I think we can be sure 
that Sextus is. 
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Platonism, but the fault is one which is incident to commentators. 
And both Proclus and the much calumniated Iamblichus have the 
merit of rejecting most of the more extravagant fancies of Porphyry 
and Theodorus. (5) The criticisms of Aristotle on the physics 
(chiefly to be found in de Caelo and de Generatione) and sense- 
physiology (de Ansma and elsewhere) of the dialogue, and those of 
‘Theophrastus on the latter subject (in the de Sensu, the one surviving 
section of the great work wepi dvocxay dofwv) are valuable evidence 
for the interpretation put upon passages of the dialogue by men 
who had been personal associates of Plato and had heard him ex- 
pound his philosophy with the living voice. _ I trust that in the notes 
of this volume I have taken full account of the whole of this testi- 
mony. (6) One must also take into account the fragment with the title 
TIMAIN AOKPOQ TIEPI ¥YXAS KOSMQ. This was mistaken by 
the Neo-Platonist commentators for a genuine work of the Locrian 
Timaeus used by Plato as the basis of his dialogue. It is now 
recognized as a production of the first century A. D., a mere extract 
from Plato done into a conventional Doric. But it is sometimes 
useful in throwing light on disputed points of reading or grammar, 
and is evidence for the interpretation of difficult passages current 
at the date of its fabrication. 

There is no wholly adequate modern commentary. That of 
Stallbaum is always scholarly and deals well with most questions 
of language and grammar. On the philosophy he says little; his 
notes on the science usually follow August Boeckh,’ the best 

1 The relevant works of Boeckh are ; 

1. Ueber die Bildung der Weltseele im Zimaeus des Platon (1806, reprinted in 
vol. iii of Boeckh’s Kleine Schriften, pp. 109-80). 

2. Specimen editionts Timaei Platonis dialogs (1807, reprinted in Kleine Schriften 
ili, pp. 181-203). 

3. Explicatur Platonica corporis mundani fabrica conflats ex elementis geometrica 
ratione concinnatis (1809, reprinted in Kleine Schrifien int. 229-65). 

4. De Platonico systemate coelestium globorum et de vera indole astronomnac 
Philolaxae (1810, Kleine Schriften iii. 266-92). 

5. Untersuchungen tiber das kosmische System des Platon (1852. In reply to 
the treatment of Plato in Gruppe’s work, Die kosmischen System der Grieches), 

6. Appendix to the reprint of 4. I. Platons Timaeus enthalt nicht die Achsen- 
drehung der Erde (a reply to Grote’s pamphlet mentioned below). II. Vow: Piilo- 
laischen Weltsystem (1863-4, Alene Schriften iii. 294-322). 

The works of Grote to which reference is made above arc : 

1. Plato and the other Companions of Socrates ch. 38 (vol. iv, pp. 213-70 of the 
edition of 1885). 

2. Plato's Doctrine respecting the Rotation of the Earth and Artstotle's Comment 
spon that Doctrine, 1860 (reprinted in Minor Works of George Grote, London, 1873, 
PP. 237-56). 
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authority available to him, but the whole history of early Greek 
science has been put in so new a light since Boeckh wrote that 
Stallbaum’s notes are now very inadequate. Far the most 
learned edition of the dialogue is that of T. H. Martin with French 
translation and elaborate notes and essays (Etudes sur le Timée de 
Platon, Paris, 1841). Its only serious fault is that it was produced 
before the rise of that more critical study of the history of Greek 
science which begins with, but must not stop at, Zeller’s monu- 
mental Phslosophie der Griechen. Grote (in Plato and the other Com- 
panions of Socrates) is always thoroughly scholarly and, in his war 
of pamphlets with Boeckh, had the merit of being right, where 
Boeckh was wrong, on the important point that, as Aristotle said, 
the dialogue ascribes a motion to the earth. But he is too ready 
to credit Plato with inconsistencies, and the scope of his work 
compels him to pass over much of the highest importance in 
silence. The one recent English edition of the dialogue, that of 
R. D. Archer-Hind (London, Macmillan, 1888), must be re- 
luctantly pronounced unsatisfactory. The editor’s zeal is admirable, 
but he had not the knowledge required to do the work he had set 
himself properly. The text is far from trustworthy as the editor 
was ignorant of the readings of F and not always rightly informed 
about those of A, the only manuscript of which he took any serious 
account. It is still more unfortunate that his exegesis is through- 
out inspired by the determination to force on Plato a philosophy of 
his own devising, a sort of conflation of Spinozistic monism with 
the kind of ‘ idealism’ popularly supposed to be taught by Berkeley. 
J. Cook Wilson’s hostile pamphlet on the Jnterpretation of Plato’s 
Timaeus (London, Nutt, 1889), is learned and offen right in its 
criticisms, especially on points of language, but its tone is 
deplorably bitter. I do not think it contributes very much to the 
actual interpretation of the dialogue. On the chief issue raised 
about facts, that of the motion ascribed by Timaeus to the planets 
Mercury and Venus, A.-H., in spite of blunders in matters of detail, 
is very near being right, and C. W. is pretty certainly wrong, as 
will be shown in the proper place. The discussion of readings is 
defective, like all discussions of the text of our dialogue which 
ignore the existence ot F. I have also consulted two more recent 
translations of the dialogue, Platone Il Timeo, tradotto di G. 
Fraccaroli, Turin, 1906 (with copious notes), and O. Apelt Platons 
Dialoge Timatos und Critias. Ubersetzt und erlautert, Leipzig, 
1919. The chapters which deal with the dialogue in vol. 1i of 
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C. Ritter’s Platon as well as the treatment of it in the Platon of 
Wilamowitz seem to me too much under the spell of Boeckh and 
of Archer- Hind. 

A student of the 7imaeus needs to be well read in the early 
history of Greek physical doctrines, especially Pythagoreanism, 
and the systems which attempt to connect medicine and biology 
with cosmological theory (Empedocles, Diogenes of Apollonia). 
The actual texts in Diels’s Fragmente der Vorsokrattker® and Bt.’s 
discussion of them in EGP; as well as Tannery’s treatment in 
Pour la sctence helléne, should be carefully studied. It is well also 
to know at any rate as much as will be found in vol. i of Gom- 
perz’s Griechische Denker of the history of early Greek medicine. 
For the physical parts of the dialogue Aristotle’s de Cae/o B and de-- 
Generatione are of the first importance, and for the psychological 
Aristotle’s de Anima and Parva Naturalia and the de Sensu of 
Theophrastus. The best modern aid to the study of this side of 
the Zimaeus is probably Beare’s Greek Theortes of Elementary 
Cognition, Alcmaeon to Aristotle (Oxford, 1906). Almost the only 
early Greek thinkers whose views do not concern the student of the 
dialogue are the Eleatics, who regarded the appearances of Nature 
as mere illusion, and the Atomists, of whom Plato seems to have 
known little or nothing. (The most important passages of the 
earlier physicists are conveniently collected in Ritter and Preller 
Historia Philosophiae Graecae®. A student of the Zimaeus should 
have this work and EGPs.' always at hand.) For the early history 
of astronomy Sir T. L. Heath’s Anstarchus of Samos is invaluable. 


This is, perhaps, the most appropriate place for a word or two about an 
ancient scandal connected with our dialogue, which first appears in some 
verses of the satirist Timon of Phlius (c. 325-¢. 235 B.C.). Timon, who sets 
himself to decry all the philosophers except his own preceptor, Pyrrho of 
Elis, said of Plato woAA@y apyupioy odiynv nAAdkao BiBdov | évOev amapydpevos 
ripatoypadety €d:ddyOns (Timon af. Aul. Gell. iii. 17; R. P. 60a), ‘for many 
pieces of silver thou didst procure a little book, and starting from it didst 
learn to write 7imaeus’. This is the first extant reference to the story, but 
it is implied that it was already current when Timon composed these lines. 
The reference cannot be to the existing 7iaeus Locrus, though the tale may 
possibly have provided the suggestion for the fabrication of that fragment. 
It is not said that the ‘little book’ had any connexion with Timaeus or any 
other known person. The suggestion seems to be merely that Plato procured 
some written Pythagorean document not generally accessible, and based the 
cosmological and biological theories of his Ziwaeus on it. In the next 
century the story appears in a more circumstantial form. Plato is said to 
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have bought the book or books in question from the relatives of Philolaus, 
(Hermippus, a pupil of Callimachus), or to have got it through the good 
offices of his friend Dion (Satyrus, the Alexandrian biographer, a pupil of 
Aristarchus). Ultimately, in the first century B, C., Demetrius Magnes quotes 
the opening words of the book (Fr. @. Vors.* i. 309; R. P. 63b). Thereis 
no doubt that the work from which he is quoting is that from which all the 
so-called fragments of Philolaus, most readily accessible in the first volume of 
Fr, d. Vors. are taken. (See Bywater in Journal of Philology \. 21 ff. and 
the discussion of the story in EGPA.* 279-84.) Now the extracts from this 
work do not contain much which is like anything in the matter of the 
Timaeus beyond a passing reference to the five ‘ regular solids ’, and probably 
to their inscripiton in the sphere (Philol, Fr. 12, Fr. d. Vors?1. 314 ta per 
ras oatpas cwpara mévre évri xtA.), and a statement of the simple ratios cor- 
responding to the musical intervals of the fourth, fifth, and tone (Philol. Fr. 6, 
Fr. d. Vors.* i. 311). The main doctrine of the fragments, that all things are 
a blend of ‘limit’ and ‘unlimited’, is much more closely akin to the 
metaphysical section of the PAlebus (16 ff.). Hence it is not likely thar 
the identification of the book said to have been bought by Plato with the 
work from which these extracts are taken belonged to the earliest form of 
the story. Timon does not mention Philolaus; and Hermippus and Satyrus, 
who do, do not speak of him as the author of the book which Plato procured. 
The suggestion is rather that the book professed to be by Pythagoras himself, 
or at least to be an authentic account of his teaching, and that it was 
naturally in the possession of Philolaus as the last remaining head of the 
society. It 1s a different question whether any of the extracts we possess 
are genuine fragments of Philolaus or not, and opinion Is not as yet unanimous 
on the point. Diels, for example, still regards most of them as genuine. 
For the full discussion of the question I must be content to refer to the 
arguments of Bt. EGPAS loc. cit. I think myself that Bt. is right in regarding 
all the alleged fragments as spurious, first because, as he says, they at least 
seem to refer to the inscription of the five regular solids in the sphere, and 
we have good evidence that the inscription of two of them, the octahedron 
and icosahedron, was first discovered in the Academy itself by Plato’s friend 
and associate Theaetetus (EG PA.* 284n.1). This, in fact, is why the regular 
solids were habitually called the oynzara WAdrevos, ‘figures of Plato". 
Second, because it is reasonably certain that if Philolaus wrote anything he 
must have written in Ionic, the regular Janguage for scientific works in the 
fifth century, whereas the ‘fragments’ are in purely conventional Doric. 
Thus the story seems to amount to nothing more than the suggestion, in no 
way discreditable to Plato, that his Pythagorean science in the 7imaeus is 
based on authentic fifth-century foundations. But there is no sufficient 
ground for supposing that Plato would have to depend on books of any kind 
for his knowledge of Pythagorean theories, even if there were any ground for 
supposing that the early Pythagoreans wrote scientific books. We must 
remember that the relations of Socrates with Pythagoreans are attested not 
only by Plato’s Phaedo and Timaeus and by Xenophon’s inclusion of 
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Simmias and Cebes, the pupils of Philolaus, among the Socratic men, but 
also by the remains of the Ze/uuyes of Aeschines of Sphettus. (See Lt., 
article SOCRATES, in vol. xi of ERZ.) And Archytas of Tarentum, the leading 
figure in the revived Pythagoreanism of the fourth century, was among 
Plato’s personal friends. Thus it is not necessary to regard Plato’s know- 
ledge of Pythagorean theories as derived from books at all. It therefore 
seems to me probable, though not demonstrable, that Bt. is right in suggesting 
that the whole story of the ‘ little book’ may have been no more than one of 
the rodomontades of the notorious Aristoxenus of Tarentum. The great 
aim of Aristoxenus appears to have been to eliminate the ‘other-worldly ’ 
strain from the Pythagoras tradition, and to represent Pythagoras simply as a 
brilliant secularistic man of science. In particular, he is known to have 
held strongly the theory which the Péuedo ascribes to Simmias, a Theban 
pupil of Philolaus, and to the Phliasian Pythagorean Echecrates, that the 
soul is just the ‘attunement’ (dppova) of the body, and perishes when the 
body is dissolved by death. From his point of view men who, like Socrates 
in the PAaedo and Plato in the Zaws, insist on treating the soul's ‘ separa- 
bility’ from the body and its immortality as truths of the first moment were 
depraving the tradition of science by reviving discredited superstitions. 
This may explain why Aristoxenus seems always anxious to exhibit Socrates 
and Plato in an unfavourable light. 

The balance of probability, then, seems to me to be decidedly against the 
genuineness of all the alleged fragments of Philolaus. But I do not believe 
the work from which the fragments accepted by Zeller and Diels are taken 
to be a ‘forgery’. The doctrines set forth in the ‘fragments ’ seem to me 
to be wholly in keeping with what writers like Aristotle tell us about Pytha- 
gorean views, though the reference to the ‘five bodies in the sphere’, if it 
alludes to the geometrical ‘inscription’ of these bodies, shows that we are 
dealing with a writer who has been influenced by Academic mathematics. 
The most natural explanation at once of the general fidelity of the ‘ fragments’ 
to what we know to be fifth-century Pythagorean doctrine and of their use 
of Academic geometry, as well as of the dialect in which they are written, 
seems to me to be one which was first suggested to me by Professor Burnet 
In conversation. Pythagoreanism was revived in the fourth century at 
Tarentum by Archytas and his associates. Archytas would be abreast of 
the geometrical discoveries of the contemporary Academy, and as a Tarentine 
he used the Doric dialect, exactly as Archimedes of Syracuse did in the 
following century. Everything in the alleged work of ‘ Philolaus’ explains 
itself if we suppose it to be really an anonymous Italian or Sicilian Pytha- 
gorean treatise of the fourth century which was mistaken in Alexandrian 
times for a composition of Philolaus. I feel sure that it is a mistake to put 
the work on the same level as Alexandrian forgeries of the first century B.C. 


Throughout the following pages Plato, Herodotus, Thucydides, 
Aristophanes, Euripides are commonly cited from the texts of the 
Oxford Bibltotheca, Aristotle usually from that of Bekker, except 
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where there exist good later revisions of the text. For the £éhies 
and Poetics I have used the text of Bywater, for the Po/tics that of 
Immisch, for the Respublic. Atheniens. Blass-Thalheim. Hippocrates 
is, for the sake of uniformity, usually quoted from the edition of 
Kihn, except for the contents of the unfinished Teubner text of 
Kohlewein. For Proclus I have used the Teubner texts where- 
ever they exist, for Plotinus that of H. F. Muller, for Philo Judaeus 
that of Richter, for Sextus Empiricus that of Mutschmann, so far 
as it has proceeded. For the fragments of early Greek philosophers 
and the texts of the ‘doxographers’ I have used both Diels’s 
f'ragmente der Vorsokratiker, ed. 3, and his Doxographi Graect, and, 
aS a convenience to the student, I have also given frequent 
references to Ritter and Preller. The references to the Gratmar 
of Matthiae and the Syntax of Madvig are to the English transla- 
tions. 


PROPOSED DIVERGENCES FROM PROFESSOR 
BURNET’S TEAT 


22 16 Avopevos l. tAvopevost (Pan  adbfdperos. 
C.W.) 

25.05 mndov xapta Bpayeos |. wnAod xdpta Babéos (A) 

39 a 1-2 lovons Te Kai kpatoupévys |. tovoay Te Kat Kpatouperyy (ut vid. 
(cum MSS.) Cicero, Chalcid.) 

40 Cc 4 [zepi| 1, (ra) wrepi | 

40C8 aAAnAots Hply Te ], adAnAots, Hiv re 

40d 2 rovrwy at Tov ? 1. rovrwy atray (F) 


4127 GOeot Gedy, dv . Geot, 6owv (Gowvy Badham) 


| 
42e7 rab l. Grpoo)ragy (F) 
4507 pety Actor I. pety, Actor : 
48d 3 prdevos Hrrov eixora, paddAov =|. pndevds arrov eixora, paddAov de. 
d€, xa €urrpoober (rav) kat Eumpoobey (ut et Ham- 
mer- Janssen) 
49 €3 TOHdE l. rovde 
51a. wavTwy l. Tf rdrrwv t 


51C2 pova éorw rovavtyy éexovra |, pdva Eat, ToavTynv €xovTa adx- 
adnOeav Oevav 
? ‘ 4 ? 

. €k dn ravrwr, ovrep 

. Npurayec 


. Kara vopov 


568 éx 8) ravrwy ovrep 
60d6 nurayy 
60 e I-2 Kata Adyov [ vopov | 


_— CN es Ow 


61 b 4-5 rtotto mip [dpa] dmepya- |. rodro mip (idwp) dmepyalopera 
Copeva (C. W.) 
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7468 écec@at xrypara 2? 1. éoOrpara 

80a 7-b 1 €AnAvOvias, als vorepov |. EANAVO vias als VoTeEpov (Sine Inter- 
punctione) 

80C7 rePavparovpy pera TH l, reParvparoupynpeva, Ta 

8442 uadro éf ivav t atpa Pl. attra éxetvur dua (exetvor Y, 
cpa St.) 

91 b2 Aaa dvarvoyy, rovl l. AaBwv dvarvony tovG vel X. 


avarvony tov’, (deletointer pun- 
ClioniS siZNO post drarvoyy) 


Nearly all these proposed divergences are upon mere points of 
punctuation, and in the absence of any generally recognized rules for 
the punctuation of Greek texts, 1 cannot even be sure that they all 
represent a divergence of opinion as to construction. Such as they 
are, my suggestions are all offered in a due spirit of deference to 
the judgement of my betters. 


NOTES 


rzat. The odject of the reference to an unnamed absentee from the 
party seems to me to be this. The system expounded by Timaeus, 
though in general Pythagorean, does not agree wholly with any known 
Pythagorean theory. Hence it is pretended that Timacus speaks as the 
remplagant of some one who is purposely left unnamed. For ancient 
conjectures about the identity of this person see Prolegomena, p. 25. 
Proclus, apparently following Porphyry, correctly remarks that the 
absent personage is unknown personally to Socrates, £évos Av 6 dav xai 
dyvws atte... Torovrov 6 ‘Arrixos opOas érurnpaiverar’ €owev 6 arro- 
ANecrropevos ovTos elyat Trav peta Teaiov fev. 

As to the exact date of the conversation. According to Republic i. 
35411, the conversation with Thrasymachus and the others took place 
on the festival of Bendis. It is now two days later (17.a2 y6és compared 
with Republic i. 327 a1 KaréByv yes cis Metpaca), and a festival of Athena 
(26 €.3 TH Tapovoy THs Geod Gvoia). Proclus, writing after the establish- 
ment of Christianity, says that the Bendidea fell on the rgth of Thargelion, 
and :nfers that the festival of Athena afterwards referred to is the /esser 
Panathenaea, ‘since the greater Panathenaea fell in Hecatombaeon’, 
(For this see Procl. in Remp. I. 18,17, where it is also stated that the 
pexpa Tavabyvau follow on the Bendidea. Was Proclus’s authority for 
this last statement Atticus who commented on Plato in the age of the 
Antonines?) The inference seems erroneous, as there is other evidence 
that the lesser Panathenaea really fell two months later. It has been 
suggested that Plato has made an oversight, but this is not likely. 
A modern writer would hardly be capable of making Epiphany and Good 
Friday, or Trinity Sunday and Michaelmas, fall in the same week. It is 
more natural to suppose that the reference of 26e is not to the lesser 
Panathenaea but to some other festival connected with Athena, e. g. the 
Plynteria, which, according to Plutarch, were kept on the 26th of 
Thargelion. See the note on the passage in Fraccaroli. 

1724. dcOdveia rig adte cuvdwecev. ‘He was suddenly indisposed.’ 
Cf. [Plat.] Axsochus 3648 Kai yap ndy wodAdKis atta yéyovey cupmre- 
paros avacgyAa, ‘to recover from an af/ack’, 

17a5. rHe8e... THs cuvoucias. It should not be forgotten that while 
any kind of social intercourse can be called ovvoveia, ovveivat is also in 
the fifth century a technical word for the ‘foregathering ’ of a professional 
teacher or ‘sophist’ with his pupils, and ovvovoia is the equivalent of the 
German S/unde and the French conférence. The association is meant to 
colour the word here. Timaeus is about to deliver a ‘lecture’, Cf. 
Xenophon Afem. A. vi. 11 ovdeva yoww THs Guvovalas apy'piov mparry (said 
by the ‘sophist’ Antiphon to Socrates), Plato Profagoras 33507 xat év 
paxpodoytg Kai éy BpaxvAcyia olds 7’ ef cvvovoias roviobat, ib. 335 C3 wa 
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7 cvvovots éyiyvero, Sophistes 217 d8 aidus Tis po Exet TO vuv 7 purtor 
cuyyevopevov bi py KaTa oO [LLKpoOV eros Tpos €Tr0S roveto Gat TV ovvovciar, 
GXX’ éxretvavra. drropnKvverv Aoyor ouxXvov KaT épavrov. 

17 c 1-2. Constr. rd xepaAatov Tov... Adywv epi ToArElas Hv err. * The 
main subject of my discourse was what I thought the best constitution 
for a city and from what kind of men sucha city might be fashioned.’ 
Fraccaroli wishes to construe differently, so as to get the sense, ‘the main 
topic of my discourse on government was what kind of city government ... 
I thought best’. ‘This seems to me inferior. Socrates says that the 
xeaAarov of his discourse was about the best zroAcreia because the opening 
and concluding parts were about something else, the question what 
righteousness, To dixatoy, is. 

18 A210. dca mpooyjxe ToUTOLs. Tovrots 1S, as Fraccaroli says, masculine, 
and refers to the @vAaxes, ‘the branches of study appropriate to them ’. 

18 bg. ds émxovpous proOdv AapBdvovras tHs GuAakyHs. The selection 
of the word ézixovpo in the Republic as the technical name for the army 
and police force of the ideal state demands a word of explanation. It was 
the regular title of the professtonal forces employed by a government and 
paid for their services. ‘The employment of such paid professional 
guardians of law and order was opposed to the sentiments of the Athenian 
democracy, which never forgot the ‘bodyguard’ of Pisistratus and his 
sons. Hence we commonly find such a force spoken of by Athenian 
Wrilers aS pucOwroi, ‘mercenaries’, But we may be sure that their 
employers did not call them by any such invidious name. What sey 
called them we see e.g. from the regular use of the word émrixovpos in 
Herodotus for the Greek and Carian troops of the later Egyptian 
monarchs. When Socrates chooses the name for the professional soldiers 
of his city in the Republic he does so with a deliberate allusion to the 
distinction implied between the trained professional soldier and the mere 
citizen ‘on commando’. ‘This is why he is so careful to dwell on the 
point that the only yeo@es his professionals are to receive is their ‘keep. 
They are értxovpo: but nos, in any real sense of the word, pucOwrot. That 
this is really in his mind is proved by the assumption of the present 
passage that émrixovpor of course get puoGos, though the puoGos in the case 
of his soldiers is a mere maintenance, dcos (#0 more than) awppoow 
PLETPLOS. 

(For the word cf. Herodotus 1i. 163 Tuo pevos d€ Kal TavTa 6 ‘Arr pins 
a@mAle Tovs _EruKoUpous Kai nrawe émri TOUS Aiyurrious. elxe d€ wept éwvror 
Kapas TE Kal “‘lwvas dvdpas em ixoupous Tpiopupious, li. 169 6 Te ‘Ampins ayo 
Tos émixoupous Kai 6 Apaots ravtras Alyvmtiovs.’) Thus the associations 
of the word are much those of the English expression ‘the Guards’. 
The current rendering of the word in the Repud/ic, ‘auxiliaries’, 
obscures Socrates’ rea] reason for choosing this designation for his garde 
nationale, 

IS CI. ws Tas pucets Tots dvdpdow mapamAnoias ely cuvappoordoy. The 
usual ‘brachylogy’ in a comparison for raparAnotas tats rev dvépav dicen. 
‘Their qualities were to be moulded by training on the’ same lines 


1 So Archilocus 30 (Hiller-Crusius) wat 67 ‘wixuvpos Ware Kap xexAngopas. 
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as those of the men’, lit. ‘so as to be similar to those of the men’. rots 
avépucw should be taken with raparAnaias, not, as by some interpreters, 
with ovvappooréov. The principles on which men and women are to be 
‘joined together’ in wedlock are not mentioned until 18d 7, the reference 
here is to the early training of the girls. 

18 C8. pnxavepédvous is obviously the true reading as against the facile 
pnxavepevor Of F. Sc. rots woAtras or rovs dvAaxas. The accusative 
depends on éri@epyev, which is, as C. W. says, virtually a ‘verb of com- 
mand’ and takes the construction of one. ‘We appointed their marriages 
. . . to be in common, they contriving ways to prevent any of their number 
from recognizing... Buttmann’s conjecture pyyavwpevors gives the same 
sense, but forces on Plato a formal yrammatical regularity which it is 
highly characteristic of his style to avoid. 

18d 2. doowep Gy ths wpewodons dvtds HAuxias ylyywrrat. The actual 
provisions of the Repud/ic are more detailed. See ep. v. 461 d-e, 
where we are told that all who are born in the tenth or seventh month 
after the ‘nuptials of a given guardian’ will be called his sons and 
daughters, and that ‘the children born in the period when their fathers 
and mothers were procreating’ (éyévyvwy 46108) will be regarded as 
brothers and sisters, but brothers and sisters will be allowed to marry ‘if 
the Jot falls out so and the Pythia gives consent’. Richards, in the note 
on this passage in his P/a/onica, raises a curious difficulty. He takes the 
word éyévvwv to refer to the whole period of life during which a guardian 
is liable to be called on to procreate children for the city. It follows 
from this (@) that most of the marriages would be between persons who 
are in the terminology of the Repudiic ‘ brothers and sisters’, and (6) that 
the permission of brother-and-sister marriages will include what we should 
call incest, marriages between persons born of the same ac/ual parents. 
Richards accepts both consequences and supposes that the ‘consent of 
the Pythia’, mentioned by Socrates, is akvays given as a matter of form. 
This is, to my mind, quite incredible. If we understand éyewww as I feel 
sure it should be understood, the paradoxes vanish. The authorities keep 
a register of ‘marriages’ and births. Hence /A4ey know accurately exactly 
who are in our sense the ‘parents’ of every child. The demand for the 
‘consent of the Pythia’ to a ‘brother-and-sister’ marriage is plainly 
meant to prevent ‘incestuous intercourse between persons who are actual 
brother and sister by blood. (The Pythia would be instructed secretly by 
the authorities when to refuse her assent.) 

19 22. is Thy GAAnv AdOpq Stadordoy wédw. This raises the question 
whether Plato does really in the Kepudlic give any countenance to 
‘infanticide’. The immediate reference is to what is said in the Republic 
(460 c) about the ‘concealing’ of deformed children and the offspring of 
the ‘inferior’ guardians. (See A.-H.’s note on the present passage.) It 
is here explained that the meaning is only that these children are not to 
be brought up as future dvAaxes or éxixovpou at the expense of the State, 
and there is no need to suppose that Socrates in the Repud/ic meant more 
than this. But there is one passage in the Repudlic, not taken into 
account in the present recapitulation, where something more may be 
intended, We are told at Rep. v. 461 that ‘when the male and female 
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guardians have passed beyond the age of procreation’, i.e. the age during 
which they can be called on to procreate for the city, they may form 
voluntary unions on the condition that ‘no offspring sees the light’, or 
that if there is issue, there is to be no tpody for it. This case is not 
covered by the language of the Zimaeus about the children of the 
‘inferior ’ parents, and A.-H. is not justified in ignoring it in his attempt 
to show that infanticide is nowhere permitted in the Repudiic. But since 
the ‘age of procreation’ was to last until fifty-five for a man and forty for 
a woman, it is very unlikely that these voluntary unions, which are 
manifestly intended to provide a little comfort for the guardians in the 
‘evening of life’, would produce any offspring to be exposed. The law 
would enjoin exposure in certain cases, but in practice the cases would 
be most unlikely to occur. We are not justified in saying that if the 
improbable did happen, Plato would treat it in the spirit of modem 
humanitarianism. In the Laws, where Plato’s scheme of ‘peasant- 
proprietorship’ makes it vitally necessary to keep the number of house- 
holds constant, it is tacitly assumed that one son and one daughter will 
be the normal family, departures from the norm being cancelled out by 
adoptions; nothing is said which even remotely hints at ‘exposure . 
Plato speaks only of creating a strong moral sentiment against reckless 
breeding. This seems to indicate that he did not count on infanticide as 
a regular social remedy for over-population, though it hardly proves that 
he would have condemned it in exceptional cases. It points in the same 
direction that, as is well known, Aristotle in the Pol:tics, though he allows 
abortion in the early stages of pregnancy, wholly forbids infanticide. 

Whether the practice of ‘exposure’ of ‘unwanted’ children really 
existed to any appreciable extent at Athens is not easy to say. But for 
what I believe to be the correct view, that it did not, I may refer to the 
able discussion of Mr. H. Bolkestein Journal of Classical Philology Vol. 
xvii, no. 3. I would add that the existence of a law requiring the successor 
of a man who leaves no son to portion the daughters of the family, which 
we can see from the orations of Isaeus and others to have been a very 
burdensome obligation, tells in the same sense. 

19 b-e. Note that Plato is clearly conscious and represents Socrates 
as conscious of the latter’s limitations. Socrates, with all his genius, is 
after all an s¢éologue. He has no adequate experience of the actual work 
of the soldier or the statesman, and this is why he cannot make the figures 
in his picture of an ideal state ‘live and move’. He had already shown 
himself a good fighting-man at Potidaea, Delium, and Amphipolis, but to 
be a good fighting-man is not necessarily to understand the arts of the 
soldier or the diplomatist. Of civil administration he had known as 
good as nothing. (Cp. Apology 31.¢ 4 ff, 32 a9, Rep. 496 c.) The 
admission that the speculations of the Aecpudbiic are, after all, those of 
a doctrinaire is very significant. Proclus appositely quotes Plato’s own 
language ahout his visit to the court of Syracuse in 367, Epp. vii. 328¢ 
ravtn pev by TH dtavota Te Kat TOAun arjpa oikobey .. . aicyuvopevos pe 
épautoy To peyorov py Sokal more euavta travraract Acyos povov arexvas 
civai TLS, épyov dé ovdevos av more éexwv avOayac Gat. 

19 C6. xatd te tas dv Tots Epyors mpdéecs nat Kara tag dv roig Adyors 
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Sieppyveucers, i.e. ‘in feats of arms and in diplomacy’; the latter was 
as much a part of the functions of an Athenian orparyyos as the former. 

19 C2. pysetoOar. Proclus takes this passive, to get the forced sense 
that the poets can narrate the deeds of a true hero but cannot catch his 
790s. and so make him speak ‘in character’, just as the writers of 
azroAoyia of Socrates could relate the facts about his trial but, except in 
the case of Plato, could not breathe his spirit into their Acyo. I fear this 
is mere misinterpretation. 

19 @ §. doroxov dua dtdoodguv dvSpév 7 kai wodtrixéy. The dua owes 
its position to hyperbaton, the sense being doroxoy dvipov drocdduvy 
Gpa Kat rodcrixov, ‘unfamiliar with men who combine science with 
practical ability ’, a remote allusion to the qualifications of the philosopher- 
king. 

20 a2 edvopwrdrys. The etvoyia of the Western Locri was traditional. 
Cf. Pindar Olymp. x. 13 (for the victory of Hagesidamus of Locri in the 
boys’ boxing-match) vépe yap ‘Arpéxeca todw | Aoxpov Zedupiwy, ‘un- 
swerving Justice makes her home in the city of the Locrians of the West’, 
The allusion is commonly taken to be to the famous stringency of the laws 
of the sixth-century Locrian vopoOérns Zaleucus. I suspect, however, that 
both Plato and Pindar mean something more, Plato’s statement about the 
eminent magistracies held by Timaeus seems to imply that Locri was one 
of the cities actually governed by the Pythagoreans before the troubles 
which broke up the Order in the middle of the fifth century. If this is so, 
the ‘rule of the saints’ might be in full swing at Locri in 476, the year in 
which Pindar’s hero Hagesidamus won his victory. I suggest that it is 
this actual contemporary ‘rule of the godly party’ to which Pindar is 
referring. The family of Hagesidamus would be among the dominant 
‘godly’. This would also give point to the concluding words of Ol/ymp. 
xi, where Pindar, commemorating the same victory, compliments the 
Locrians on their ‘ wisdom’ as well as on the valour they had just shown 
by defeating the ‘tyrant’ Anaxilas of Rhegium. He calls them a orparos 
dxpocodos, exactly as Timaeus is said here to have arrived é’ axpov diAog0- 
dias arraons, because the direction of their affairs was in the hands of codax, 
‘men of science’. (The commentators on Pindar appear to suppose that 
he means no more than that poetry—poets are constantly called codoi— 
as well as feats of arms was cullivated among them. But as this might 
have been said of most Greek woAas, the point of the compliment is 
blunted by such an interpretation.) 

20a6. Kpiriay.. .Aéyopey. These words are of themselves enough 
to show that the Critias of the dialogue has a long career of eminence 
behind him and is known to all Athenians at once as a public man and 
a godos. This would not be true of Critias 6 ray rpiaxovra, whose public 
career seems to have d¢gun in 411. The youth of Hermocrates explains 
why he remains silent throughout the dialogue. Proclus saw that his 
silence is significant, but did not interpret it correctly. 

20e@1. Xé\wv. The story about Solon and the Egyptian priest (20 e- 
25d) seems to rest on no evidence but Plato's.” Crritias professes here 


1 Plutarch (Vist. So/on. c. 26), relating the story of Solon's travels, says that he 
learned the story of Atlantis, ‘as Plato says’, from the Egyptian priests (aap’ dw «ai 
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to give it as a tale which he had heard long ago from his grandfather, the 
Critias who is recommended in a still extant fragment of Solon to be 
more obedient to his father. In the Cri#tas (113b2) he refers to 
certain ypdaypara, ‘family papers’, written by Solon as the authonty 
for the story. I see no reason to suppose that the whole narrative is 
more than a fiction of Plato's own. The historical foundation 1s 
probably only the general fact of Solon’s travels. (As Herodotus 
takes him to Lydia, and Lydia under Croesus was closely allied with 
Egypt under Amasis, it is possible that Solon really did visit Egypt.) 
Hence I think it waste of time to discuss the question whether the tale ot 
Atlantis is founded on mariners’ traditions of the American continent, or 
on Celtic legends of Tir nan Og or Hy Brasil, or on the sull extant 
geographical evidence of the former existence of a now lost ‘ Atlantic | 
continent. It is more likely that Plato had heard the report, to which he 
refers, that the sea west of the Straits of Gibraltar is muddy and not 
easily navigable, and built up the whole story on this simple foundation. 
Among the ancient expositors, as we learn from Proclus, Crantor, the 
first commentator on the dialogue, regarded the narrative as ‘literal fact’, 
Wirn ioropia. As Proclus contrasts this view with that of ‘others’ who 
took the story as a fiction or an allegory, we may reasonably infer that 
it was not the concordant tradition of the earlier Academy. The later 
Platonists favoured an allegorical interpretation. Amelius, the friend and 
editor of Plotinus, thought that the war of Athens and Atlantis symbolizes 
the contrasted motions of the planets (the offspring of Atlas) and the 
‘heaven’ of the ‘fixed’ stars (the dzAavés); Origenes supposed that 
what is symbolized is a conflict between higher and lower ‘daemons’; 
Porphyry and others that the story describes the conflict between souls 
‘descending to generation’ and evil daemons. Iamblichus, Syrianus, 
Proclus more reasonably held that the ‘allegory’ must have a more 
general cosmical interpretation. From Proclus’s account it appears that 
Origenes and Numenius, as well as the great critic Longinus, regarded 
the s/ory itself as a pure fiction.’ For an account of the wild fancies 
suggested to modern historians of science by the supposition that the tale 
embodies a real historical tradition see the very full dissertation in Martin's 
edition (vol. i, 257-333). 

The moral of the story is transparently simple. It is that a small and 
materially poor community animated by true patriotism and high moral 
ideals can be more than a match for a populous and wealthy empire with 
immense material resources but wanting in virtue. The Atlantid kings 
were extremely rich, had enormous forces and—this is a very charac- 


rov ‘ArAavtixdy dxovoas Avyor, ws TIAdrwy gnoivy xrA.). This means that the 7@sacn: 
and Crifias were al] the evidence known to Plutarch for the tale of Solon’s 
intended poem. We could not be told much more plainly that the whole narrative of 
Solon’s conversation with the priests and his intention of writing the poem aboast 
Atlantis are an invention of Plato’s fancy. The persistent delusion that Plato's tale 
rests on a penuine historical tradition has had a great deal to do with the still mis- 
chievous notion that Greek science originated in some forgotten oriental wisdom 
(EGPAS 16 n, 3). 

1 Proclus feels bound, for the honour of Plato’s veracity, to insist that the story is 
also history. But he says the same thing about the tale of Er the Pamphylian ! 
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terisuc Platonic touch—the services of highly-developed engineering 
science. (All this is told in detail, with special stress on the last- 
mentioned point, in the fragment of the Crifras.) They embarked on the 
guest after We//macht and met no check until the Athenians ‘ saved them- 
selves by their energy and the rest of mankind by their example’. The 
moral is that spiritual force is more than a match for material strength. 
This is the moral the Greeks learned from their struggle with Darius and 
Nerxes and embodied in the frieze of the Parthenon. It is likely, as has 
been often suggested, that Plato is consciously taking the history of the 
Persian wars and throwing it back into supposed prehistoric days with 
a free remodelling of the incidents in order to make the moral stand 
out in stronger relief. 

The tale is not really specially relevant to the Zimaens. It is meant to 
prepare the way for the fuller account of the Athenian exploit which was 
to be given by Critias. Its function is to link the Zimacus to the Criiias. 
It is the false assumption that the story is a relevant prelude to the 
Timacus itself that is responsible for the quaint ‘ allegorical’ expositions 
of the later Platonists. 

21b2. Koupe@rs. On the Apaturia see the Dictronary of Antiquities, 
sub. voc. The Kovupewris, the third day of the festival, was the occasion 
on which children born in the preceding twelve months were presented to 
and formally recognized by the ¢@parpia: of their fathers. 

2I1Cc 2. édevOeptmrarov. What is the precise point of this compliment ? 
From the context it would appear that the speaker meant to commend 
Solon’s style, not his matter. The reference cannot well be to the 
political sentiments expressed in Solon’s verse, as there would be no 
sense in saying that these would have been improved if Solon had made 
poetical composition the main business of his life. ro éAevPépioy means 
what is characteristic of the éAev@epos, the ‘free man’, and the ‘ free man’ 
is the opposite not only of the ‘slave’ of an autocrat, but of the ‘ journey- 
man’ or ‘hack’, the Bavavaos. Hence I take the meaning to be that 
Solon did not, like many famous poets, e. g. Pindar, Simonides, Bacchy- 
lides, ‘ write to order’ to gratify the tastes of a patron, but, like a free 
gentleman, to please himself, and that this was reflected in his style and 
language. Even a Pindar has to be fulsome in his eulogies of his patron, 
and, when he writes for a Sicilian patron like Hiero or Theron, he has to 
‘orphicize’ in a way which may not have been wholly sincere. Solon, 
having no one to please but himself, can say what he likes, and is free to 
say it as he likes. Le style c'es/ [homme is peculiarly true of him. He 
disposes freely of all the resources of language at his own pleasure, can 
be diffuse and ornate or concise and bald just as he chooses. (This is 
in close accord with one of the explanations of the passage quoted by 
Proclus from the Platonist Origenes.) 

We learn from Proclus that Callimachus and Duris made the remark of 
Critias that, if Solon had given himself seriously to poetry, he would have 
been a worthy rival of Homer, a ground for disparaging Plato's judge- 
ment in literature. As we can see from the remains still extant, the 
verdict 1s an absurd one; Solon really had no considerable poetical 
endowments. But, as Proclus remarks (Comment. in Rempuél, i. 65), the 
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eulogy is not pronounced by Plato but by the old Critias, and is prompted 
by his personal feelings. Also, as Proclus rightly adds, all that Critias is 
really commending is Solon’s contempt for the flowery language and 
‘conceits’ of the ‘ professional’ poet. 

2106. 8a tds ordoes: i.e. the troubles which led to the first usur- 
pation of Pisistratus ; not the disturbances described in the extant frag- 
ments of Solon, since his travels were subsequent to his famous archon- 
ship and vopoecia. 

22 a. Later legend professed to know more of the details of Solon’s 
intercourse with the Egyptian priests. Proclus says that he foregathered 
at Sais with Pateneit, at Heliopolis with Ochaapi, at Sebennytus with 
Ethemon, Plutarch (V2/, Solon. 26) that he ‘philosophized’ with 
Psenophis of Heliopolis, and Sonchis of Sais, from whom, ‘as Plato 
says ’, he learned the story of Atlantis. The only interest of these tales 
is that they show what is also proved, e.g. by Plutarch’s de Jstde ef 
Osiride, that in Alexandrian and post-Alexandrian times Greek writers 
knew the meaning of a few Egyptian names. 

22b2. nai rd tév drow... dpOuetv, ‘tried to compute the dates by 
reckoning the years which had e/apsed since the events of which he spoke’ 

C. W.). 

22 b 4. “EAAnves dei watdds ore. The words are often misunderstood. 
The meaning is not that the Greek femperament is that of the ‘eternal 
child’, but that the historical records of the Greek world do not go back 
to a distant period. This view of the recency of all recorded Greek 
history is one which Plato held very seriously. In the great digression of 
the Zheaefefus he says in similar fashion that it is puerile to be proud of a 
recorded pedigree which goes back (like, e. g., that of a Spartan king) to 
Heracles in the twenty-fifth generation, since, in the vast of unrecorded 
time, every one of us must have had many kings and many beggars in 
his ancestry ( Zheaefet. 175a—-b). So in the sketch of the early develop- 
ment of society with which Zaws iii opens, he dwells, as here, on the 
point that all our historical monuments are very recent, since they must 
all be later than the last great natural catastrophe. Such a catastrophe 
destroys all records of the past, and it is many generations before the 
survivors recover the lost art of writing (Zaws 676 a 1—677d). As for 
the names introduced, Phoroneus, who belongs to the legends of Argos, 
was said to be the son of the river Inachus, and Niobe was his daughter. 
Some writers regarded Phoroneus as the ‘first man’. Cf. Clem. Alex. 
Stroma? i. 102 (Stahlin p. 66), "AxovciAaos yap Popwvéa mparov dvOpwrov 
yeveoOa Aye. Paus, II. 16.1. St. Augustine, whose main authority for Greek 
and Roman chronology was Varro, makes him contemporary with Jacob 
(de Crvrtat. Det xviii. 3). The ‘inundation’ in the time of Deucalion is 
mentioned as being the most recent example of a ‘deluge’ on a grand 
scale. St. Augustine relates that Varro dated this event in the reign at 
Athens of Cranaus, son of Cecrops; Eusebius and Jerome placed it in 
the reign of Cecrops, which, according to Augustine, makes it contempo- 
rary with the wanderings of Israel in the wilderness of Sinai (de Crvitat, 
Det xviii. 10-11). Plato was, of course, right in his belief in the 
antiquity and continuity of Egyptian culture, but he seems to have over- 
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e>timated the age of the existing monuments. In the Zaws he speaks of 
monuments which are actually ten thousand years old (Zaws ii. 656 e 4). 
Hence the assumption that the Egyptians might possess contemporary 
records of events nine thousand years before the time of Solon is in full 
accord with Plato’s own beliefs about the age of the earliest monuments. 
In point of fact it seems that even the earliest remains discovered by 
modern excavation only allow us to know something of Egypt about 
4500 B.C., i.e. less than four thousand years before Solon. The quiet 
humour of the Egyptian priest’s vaunts of the antiquity and superiority of 
everything Egyptian is intentional, though the irony has escaped the 
modern commentators. It has not escaped Proclus, who appositely 
quotes Heraclitus’ saying mwoAvpabin vooy ov diddoxa, and remarks 
TEPATTOS OW peya Ppovay eri tovTos 6 Aiyvrrws. Herodotus (ii. 143) has 
a similar story of the way in which the priests at Thebes bragged of their 
antiquity to Hecataeus. 

2206. cele: A\udpevos. Avdpevos is the only reading that has any real 
authority, but I find it hard to believe it sound. We have a choice of 
two renderings. (1) The word may be taken passively, as by Porphyry 
(whom A.-H. follows), ‘being released’, ‘being set free’, But from 
what is the Nile ‘set free’ in times of exceptional drought? According 
to Porphyry and A.-H., ‘ from its subterranean fountains’. But there is 
no apparent reason why the Nile should be set free more copiously from 
such fountains in a time of drought and heat than at other seasons. It is 
left unexplained why the ‘ conflagration’ does not dry up the Nile as it 
does other streams. (2) Avéuevos might be regarded as middle = ‘ pro- 
curing our deliverance’, as by most of the interpreters. The objections 
are (a) that this makes the word a mere equivalent to owe, (4) that 
strictly the meaning of the middle participle would be ‘ paying our 
ransom’, But to whom or what can we suppose the ransom paid? The 
puopevos Of F is clearly a mere conjecture of some owner or corrector of 
a manuscript who wanted to get rid of the more difficult Avoyevos. The 
word preoGa is so exclusively poetical that it would be strange even in 
the poetical prose affected by Timaeus for his lecture, and still stranger 
in the straightforward narrative of Critias. It is even possible that the 
author of the ‘emendation ’ took pvopevos to be connected with peiy, and 
to mean ‘flowing’. Chalcidius, in his version, says ‘meatu irrigno 
perennique gurgite obiectus arcet exitum’, where meafu irriguo looks 
like a version of Avdpevos, understood as = ‘being released’ (unless 
Chalcidius read pudpeves, and fancied that word equivalent to pewy). 

It seems to me that we are dealing with a corruption older than the lost 
archetype of our extant MSS.,! and I should myself like to see C, W.'s 
suggestion AYEOMENOS, ‘ waxing in bulk’, restored to the text. The 
correction is palaeographically admirable, and gives the right sense. Jt 
may be asked why the Nile is supposed to rise specially high at a time of 
universal drought. The answer is that it was a standing puzzle in the 


1 In other words, I suggest that the common source of F and A was a MS. provided 
with marginal variants, and had Avdyevos in the text with Jvduevos in the margin, and 
that in this case both variants are corruptions. We shall see other examples of whet 
look like donble readings of this lost archetype as we proceed. 
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fifth century that the Nile, alone of rivers, rises higher in summer (see 
the discussion in Herodotus ii. 19 ff., especially the words of ii. 19 tore- 
péwy avrovs jvriwa Suvapuy exer 6 Nethos ta Eutradw wepuaévar tov aAXAwv 
rorapov). Since the Nile rises in the hot months, it is a natural 
suggestion that it would behave in the same fashion at a period of ‘con- 
flagration . Appelt actually wishes to read topuevos, but it is notorious 
that very little rain falls in Egypt. 

22e2-4. The rarity of rain in Egypt was a familiar fact. See Hero- 
dotus ii. 13, Euripides Helena 1-3 NeidAov piv aide xaddAcrdpPera 
poat, | ds avri dias waxados Alyvmrou wédov | AeuxAs taxelons ytovos bypatve: 

as. 

a C 4. bmep thy peyiorny P0opdvy Bacw: not the ‘deluge’ of Deuca- 
lion, but a much earlier one. ot ryyv éri Aevxadtwros yo, GAA’ tows Twa 
TOY TpPOTEpov yeyovoTwy kataxAvopwy (Proclus). 

23. C6. edvonwrdty Siadepdvrws. Cf. 24d 4 €re padAov etvopotvpevor 
There is probably an allusion to the traditional etvouia of Sparta. The 
traditional distinction of Athens was not evvopia, but icovoyia (having 
equal legal rights for rich and poor). Critias means the priest to say that 
ihe prehistoric Athenians possessed, ‘in a more eminent manner ’, the 
very virtue supposed in historical times to be peculiarly Spartan. 

24al. adra ta ypdppara. Thus the priest actually professes to have 
access to manuscripts which recorded the victory of the Athenians over 
the Atlantid kings. It is probably meant that these manuscripts them- 
selves are 9,000 years old. This goes far beyond Plato’s own beliefs 
about the antiquity of Egyptian monuments, and can hardly be anything 
but satirical, 

2443. tapadeitypata. Not ‘archetypes’, but ‘samples’ (the regular 
commercial meaning of the word). 

24b4. én 8... S8opdrev. Construe én dé 4 THs érAicews abror 
oxeos (oxéors éoriv GrAicews) doridwy cat Soparwy, ‘the fashion of their 
arming is a fashion of arming with shield and spear’ (C. W.). 

24 C1. péxpt particis cat tatpexhs, ‘right down to divination and 
physic ’, things which an ordinary Greek city did not regulate at all. In 
Egypt even such utilitarian matters are systematized by being based on 
cosmological and theological principles. Nothing whatever is lef 
unregulated, and theology and cosmology are the foundations of all the 
regulations. For the facts about the ‘government control’ in Egypt 
which Plato has in mind, cf. Herodotus ii. 83, where we are told that all 
pavtixy is placed by the Egyptians under the protection of certain gods 
(dvOpwrwy pey ovdevt rpooKéerar 7 Téxvn, THY 5é Dewy pereferéporor) ; ii. 84, 
there are no ‘ general practitioners’ in medicine, every medical man being 
a ‘specialist’ (uips vovcouv éxaoros intpds éate Kai ov wAeovwy); Plato 
probably has these statements in his mind. Tr.: ‘Then again as to 
wisdom, you see what attention our land has given to it from the very 
starting-point; how it has encouraged cosmology, deriving salutary 
regulations for human life, right down to the rules of divination and 
physic, from the principles of that divine study, and mastering all the 
sciences which derive from it.’ The grammar of the sentence is rightly 
explained by Stallbaum, except that he makes the curious slip of taking 
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dvavra as accus. masc. sing. in agreement with xoopoy. The construction 
IS Opas ony érypehevay o vOOS érouoaro dvevpwy T€ amavta mept Tov 
KOO “OV MEX pt payTiKTs Kal larpexns mpos vyteay éx rovtTwy Oeiwy ovTwv eis 
Ta av@pumwa, KTHOdMEVvos Te oga dAAa pofpata rovros érerat. 

24.€ 6. rhv edupaciay tév dpévy... olgor. The reference is to the 
supposed salubriousness of the Attic climate, as was rightly seen by 
Panaetius, though Proclus wrongly tries to explain this away. The 
thought is that a balanced and ‘ temperate’ ‘climate is favourable to intelli- 
gence, while one which is too cold or hot or wet or dry has a bad effect 
on the intelligence of the inhabitants. Cf. Euripides Afedea 826 pepBo- 
pevoe | xAewordtay codiay, | ali 54a Aap rpordrov | Batvovres aBpus 
aiGépos (said of the Athenians), For dpa in the sense of clrmafe, cf. 
Phacdo 80c 5 where it is said that ‘a corpse will remain uncorrupted, 
for a long while if death happens when the body is in good condition 
(€av ris xaptévrus Eywy To THpa TeAcvTHOH, Kai dv ro.avTy wpa), where the 
reference clearly is to the preservation of corpses buried in dry sandy 
soil, Phiedus 26b 1 ovxow éx rovrwy apa re Kal ooa xaAa Tavta np 
y¢yove, where a good ‘ climate’ is given as an example of the Pythagorean 
doctrine that ‘all good things’ are a blend (xpaccs cf. etxpaciay in the 
present passage), of limit and unlimited, Zp:nomis 976.a1 BonOeaa b€ rov 
Kat atty (Sc. 7 larpixn), oxedov dowry er Yuyet Kai Kavpate dxaipw... 
Antlovtac thy Tov Cuwy drow; ib. g87a2 where it is said that the 
planets were first discriminated in Egypt or Syria, da ro xaAdos tis 
Gepiv7s wpas. , 

24€ 4. wopedowov, The meaning is (C. W.) that the Atlantic was 
formerly navigable because the mud, which was formed by the subsidence 
of Atlantis, did not then exist, (zo/ because the distance from each of the 
supposed islands to the next was short). Aristotle, rightly cited at this 
point by Proclus, also mentions the ‘ mud’ outside the pillars of Heracles, 
Meteorologica B. 1, 3548 22, ra & é{w orndAav Bpayéa pév dia rov mydov 
(where note that there is a v. /. Baféa for Bpayéa). In Ideler’s note im 
Joc. other references are given from the wepizrAovs of Scylax, Theophrastus, 
Avienus, and lordanis. Presumably the story is ultimately due to 
Carthaginian seamen. Theophrastus also ( //#s/, Plant. 1V. vi. 4) mentions 
that there are great masses of vegetation in the ‘sea beyond the columns 
of Heracles’, from which it would appear that reports of the sargasso had 
reached the Greeks. The ‘islands’ of the Atlantis story may have been 
suggested by similar Carthaginian stories of the Canaries and Cape Verde 
Islands. Reference to a good map of the Atlantic will show that the 
comparative shallowness of the sea just west of the Straits of Gibraltar is 
a genuine fact. 

25 a1. thy wept tov dAnOivdv exetvoy wévroy. The ‘real’ ocean is the 
open sea which is assumed to lie beyond the chain of islands just mentioned 
to the west. For the phrase cf. the language about the ‘ real surface’ of 
the earth in the myth of the PAaedo 109 b ff., where, as here, the assump- 
lion is that the Mediterranean basin is a comparatively small depression, 
a sort of ‘swamp’. For the evidence that the main ideas of this myth 
are Pythagorean, and that it embodies reports of Carthaginian seamen 
about the African coast, see the notes in Bt.’s ectition of the Phaedo 108 ¢ 
S—LI3a7. 
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25a 3. The thought is that the seas known to the Greek world open 
out into a great ocean (the wéAayos dyrws), and that this ocean is ringed 
round by land which is the real yreipos ‘ mainland’. It will also be the 
ws dAnGas yn of Phaedo 109e. ‘The fancy combines genuine reports of 
navigators of the North Atlantic with the old Homeric belief in the 
‘river’ Oceanus, which encompasses our yj. 

25b1. AcBuns... Tuppnvias. The Atlantid kings were overrunning 
the Mediterranean world from the west. Plato supposes them to have 
advanced on the south of the Mediterranean to the western frontier of 
Egypt (the Canobic mouth of the Nile, Herodotus ii. 15), and to central 
Italy on the north, when the Athenians checked their progress. The 
actual fact in his mind is that the Persians were masters of Egypt and 
had brought Thrace within their ‘sphere of influence’ on the east, and 
the Carthaginians were threatening to overwhelm Sicily and Italy on the 
west, when the danger from the ‘ barbarians’ was checked almost simul- 
taneously on both sides by the victories of Salamis and Plataea in the 
east, and Gelon’s overthrow of the Carthaginians at Himera on the west. 

25C1. It would be interesting to know whether Pitt’s famous sentence 
(Speech at the Guildhall on Lord Mayor's Day, 1805) was directly inspired 
by the recollection of this passage. As Pitt was an excellent classical 
scholar, this is far from impossible. 

256. sordpw Sé xpdvw xth. Not ‘after there had been earth- 
quakes’, but, as C. W. says, ‘there came an extraordinary earthquake 
and deluge, and in one dreadful twenty-four hours Atlantis vanished . . .’. 
The earthquake and the deluge are the constituents of one sudden con- 
vulsion of nature, This is why the same day and night see the swallowing 
up of the heroic Athenian soldiery and the subsidence of Atlantis. The 
combination of the two—a huge tidal wave and an earthquake—is pretty 
certainly suggested to Plato by the occurrence of the same thing on a 
lesser scale in his own lifetime. The tidal wave which destroyed the 
Achaean cities of Helice and Bura in 373 8.0. was accompanied by 
a violent earthquake. This earthquake is described at length by 
Pausanias (see Frazer's translation of Pausanias vil. 24, with the details 
collected in his commentary on the chapter). Aristotle also gives inter- 
esting particulars of the event in Me/eorologica A. 8, 343% 1-4, B. 8, 368 6. 
The same combination was seen in the famous Lisbon earthquake of 
1755 (see Kant’s full description, Geschichte und Naturbeschretbung der 
merkwitrdigsten Vorfalle des Erdbebens u.s.w., Werke, ed. Hartenstein, 1. 41 5- 
45). Proclus rightly refers to this earthquake of 373 B. c., as well as to one 
which affected Egypt and Bithynia ‘shortly before our own time ’—i. e. 
that of a. p. 358—in illustration of Plato. 

The ‘ one day ’ of awful storm is referred to again, Criftas 11241, viv 
pe yap pia yevouévyn ve§ typa Suadepovrws xrd. It is added there that 
this was the last great ‘ deluge ’ but one before Deucalion’s. 

2545. «xdpra Bpaxdos. The xataBpayxeos or xaraBpaxéos of F and 
Proclus, and the xara Bpayxéos of the margin of A are meaningless. 
We have to choose between the xdpra Bpayéos of A.-H., Bt, and 
others, and the xdpra Baféos of A. The ancient evidence seems to me 
in favour of BaBeéos. Chalcidius clearly read Ba@éos, since he has in his 
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translation ‘crasso dehiscentis insulae limo’. On the other side it might 
be argued that Aristotle Afefeorologica 354% 22 has the words Bpayxéa perv 
da tov myAoy, and that this may be a reminiscence of our passage. (The 
v./. Ba@éa in Aristotle could be accounted for as an echo of the BaGéos of 
A here.) But does it give any satisfactory sense to speak of the mud as 
Bpayxvs? Those who adopt the reading Bpayéos apparently think that 
‘shallow mud’ can mean the same thing as ‘ mud which is only a little 
way below the surface of the water’. But surely it must mean a layer of 
mud which has no great depth, and the want of depth would not make 
the mud more, but less, of an obstacle to navigation. If Spayéos is 
retained, we must understand that the mud is not deep because the sink- 
ing of Atantis has raised the bed of the sea, so that (a) the water is nol 
deep, and (4) what there is of it is muddy. But the mere shallowness of 
itself would hardly be mentioned as the difficulty. Ancient traders did 
not put to sea in vessels with the draught of a modern ‘super-dreadnought ’. 
BaGéos gives a superior sense. The layer of mud is deep, and therefore 
abundant ; /Azs is why the navigation presents difficulties. What Aristotle 
says is not that the ‘mud’ is Bpayvs, but that the water is Bpayts da rov 
awnAov. I think, therefore, that Bt. should have kept the BaGéos ot A in 
his text. (May it not be that Bpayéos has got into the text of other MSS. 
from a confused recollection of the statement in the J/efeorologica ?). 
Here again it is posszd/e that Babéos and Bpayéos were both in the 
archetype. 

26 ar. 8&4 xpdvov. Note the insistence on the remoteness of the days 
in which our Critias had heard the tale asa boy. The ‘tyrant’ Critias, 
who figures as a very young man, not more than about twenty at the 
outside (for he is not even on military service in the year of Potidaea) in 
the Charmides, would be about thirty at the supposed date of the present 
conversation. A man of thirty does not find that ‘he can hardly recall 
to-day what he was told yesterday’ (:n/ra b4), nor is it ‘ surprising” 
(Oavpacrov b 3) that 4e should still remember a striking experience which 
he had at the age of ten. 

26 c 8, 9. pereveyndvres dni rdAnOds ...d 2 rods dANOivous elvar mpoydvous 
fpev. As usual in Plato, dAjGea and ro dAnOés are used not of the state 
of a mind which knows true propositions, nor yet of the propositions 
themselves but of the facts and relations asserted in the true proposition 
and apprehended by the mind which knows that proposition. Or rather, 
the distinction between the true proposition and that which it asserts 
(its ‘ objective ‘) is not made by Plato. dA76ea denotes both the proposi- 
tion and its ‘objective’, as distinguished from the state or attitude or 
activity of the mind which knows. This latter is yraots or émeorppn. 


1 Prof. Bumet suggests to me im defence of his Bpayéus Virpil'’s ‘ frés /urus ab alto | 
in dvevia et syrtis urget’ (Aeneid i. 111). This does not seem to me really relevant. 
Brevia here = 7d Bpayéa ‘shallows’, as Lewis and Short say; Servius explains it by 
vadosa ‘ places where you can wade’. But the question whether any one could say 
Bpaxts mnAds in the sense of ‘mire with only a few feet of waver over it’ remains 
where it was, so far as 1 can see. I may add that Sa@éos is further supported by the 
paraphrase of the passage in Philo(?] ae /ncorruptibilitate Mundi 26 -: de Alundo 21 
4 8¢ "ArAaytis vngos ... dtca Kata Oaddaans efaidpyns Hpaviadn, yevouevyn néXAayux vd 
wkwrdy dAAd Bapaé pwes. 
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Here rdAnOés = ‘history’ as distinguished from imaginative fiction 
(uios), and our dAnOwoi rpdéyova: are ‘our actual historical progenitors’. 
In di ws éxetvyy ryvde ovaay, ryvde means ‘this our city of Athens’ and 
éxetvyv the city of Socrates’ ud6os. ‘We will translate your imaginary 
city and citizens of yesterday into historical fact, and localize that city 
here as our own Athens.’ But the éxeivouvs of d2 seems to go with the 
Jollowing words, ‘and we will identify the citizens of your speculation 
with those historical ancestors of ours of whom the priest told’. It might 
be just possible to take éxeivovs with the preceding rovs moAtras ois 
dcevoov, but the order of the words makes this: most unlikely. 

26d 4. dppdooun, The next words suggest that dpzorrev here may 
= ‘fit the sune’. Cf. the use of the verb with dpeOuot as subject and 
Machon’s Avpay ézirew' éws dv dpuooy (L. and S.). The general sense 
is ‘there will be no change of key, if we say that they (the citizens of 
the model State) are the very identical Athenians who really lived at that 
remote time.’ avrovs is to be taken together with rovs éy ra tore ovras 
xpovw and = zfsos, not eos. dyras seems to have the same emphatic sense 
that we see in Ionic, e.g. in Herodotus’s use of the phrase 6 éwv Aoyos for 
‘the ¢rue version’ of a story, and (in Attic) in e.g, Aristophanes Frogs 
1052 zorepov 8 ovx Gyra Adyov rovrov mepi THS Paidpas EvveOynxa ; * was 
not the story of Phaedra only too true? Did / make it up?’ 

2724. wept duces TOU navrés . .. wemoinpévov, An allusion to the old 
fifth-century name of cosmological research of all kinds. Socrates is 
made in the Phaedo to use the name on the day of his death (Phaedo 
9628). Cf. Plato’s own language at Laws x. 891c1ff., where the 
reference is to sixth- and fifth-century men of science generally, xwdvveva 
yap 6 A€ywv Tatra wip Kai vdwp Kal ynv Kat dépa mpwra ryeioPar tay 
mwavrwv elvat, xai THY prow ovopalew Tatra attra, Wuyny Sé éx rovrTur 
vorepov ... ap ovv mpos Aws olov myyqv twa avonrov Sdfys dynupyxape 
avOpwrwv Grdaot Twrore THY TEpi PiTEws Edrpavro CyTnuarwy ; Timaeus 
does not incur the censure here pronounced on all the @vac«or, since he 
is careful to s/arf his account of 76 wav with Yvyy. We might wonder 
that the Pythagoreans are not exempted from the sweeping censure of the 
Laws, but the explanation is a simple one. The immortal soul was 
a central thing in their re/igron; their sctence implied a ‘naturalistic’ 
account of the soul. See ZGPA.* 295 ff. We shall find Timaeus him- 
self in the course of his exposition professing a theory of medical 
psychology which is really quite irreconcilable with his theology and 
metaphysics. On the meaning of dvars in early scientific writings see 
particularly EGPA! Appendix, and the discussions there referred to. 

27 bg. ein xaddoavra Rawack. A cerfaim emendation (one of the 
very few which can be called so in this dialogue) for the ériucxadéoayra 
of A. The xadAécayra of F has arisen from the dropping of efy in 
transcription, Y’s ay «fy by a copyist’s or corrector’s restoration of the 
indispensable word in the ‘first best’ place. Palaeographically the cor- 
ruption of A—EIII for EIH— is of the easiest kind. 

27¢1-d 4. What has preceded is rather by way of an introduction to 
the whole work which would have contained Republic, Zimacus, Critias 
(Hermocrates ?), and more particularly to the Cr:fras than as prolegomena 


26c8-9— 27d 5 59 


to the cosmological discourse of Timaeus. The real beginning of the 
cosmology is made when the role of chief speaker is taken over by 
Timaeus at 27¢c1, and from this point all pretence of conversation is 
dropped. We are really listening to an unbroken scientific lecture 
(a dcarpeBy, to use the technical term of the Hellenistic age) But we 
must not forget that according to the explanation which has just been 
given by Critias, the cosmology of the Zimaeus is meant, in the complete 
projected work, to be secondary to the ‘political’ theory of the Repudlic 
and that dramatic exhibition of the conduct of the ideal ‘guardians’ in 
the council-chamber and in the field which was to have been given by 
Critias, This has been unduly overlooked by interpreters who have 
found in the Zimaeus a ‘later Platonic philosophy’ radically different in 
its most fundamental principles from that of the Repudiic. 

In beginning his discourse ad ove with a prayer Timaeus is following 
recognized Pythagorean doctrine which made * follow God’ the supreme 
rule of conduct. Cf. Iamblichus V. P. 137 * (apparently taken from the 
work of Aristoxenus on [vbayopixa ‘AmopGeypara), aravra 00a Tept TOV 
wparrey a) mparrety StopiLovoww, éoroxacrat THs ™ pos To Oetov dpodoyias, 
Kai apyy aury é €ori Kai i Bios a das OvvréTaxrat 7 pos TO axoAovbeiy TO Gew, Kat 
& Adyos ovros ravrys éoTi TIS progodias, 6 ort yeAowoy motovoty “EvOpurrot 
adrobey robe Cyrowres 70 ed H Tapa tov Oeav. This is a reason for 
beginning a lecture (which is one of the rpagets of life) with prayer. Plato 
himself adopts the rule of ‘beginning with God’, most notably in the 
Laws, where the great address on the principles of morals and juris- 
prudence imagined to be delivered by the ‘law-giver’ to the assembled 
‘settlers’ opens at iv. 715 e7 with the famous sentence 6 pev &) Oeds, 
worrep Kat 0 maXaos Adyos, adpynv Te Kat reheuTiy Kal péoca Toy OVTwY 
aravrwv éxwv, evOeia mepaiva xara piow mrepiropevopevos. 

a7d 5—29d 3. Timaeus begins his discourse with a distinction which 
it is vital to keep in mind all through, and to which he recurs repeatedly 
when he enters on a new division of his subject-matter. He wishes it 
to be made clear from the outset that the whole of his cosmology makes 
no claim to be regarded as ‘exact science’. Properly speaking it is not 
‘science’ but ‘myth’, not in the sense that it is baseless fiction, but in 
the sense that it is the nearest approximation which can ‘ provisionally’ be 
made to exact truth. Cosmology and biology, and ‘pure’ physics itself 
for the matter of that, can never, in his or in Plato’s opinion, be rigorously 
‘exact’. You can never arrive at any finality in these studies, as you can 
in absolutely pure mathematics, because the things they study are inces- 
santly undergoing variation, or, as Timaeus puts it, ‘never are but are 
always becoming’. In pure mathematics you get absolute finality and 
exactitude, just because there is no change or movement or life in the 
objects you are studying, integers, triangles, ellipses, and the like. They 
are once for all just what they are, or rather, “me has not to be taken 
into account at all in studying them. Consequently they never ‘turn 
out ’, as things which change or move or grow are always doing, to be 


? References to this work are throughout given by the sections of Nauck’s edition 
of 1884. 
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more or less than we had supposed them to be, and so we do not need 
to be perpetually revising and improving on the results we have once 
reached about them, as Plato rightly held we have to do in all the 
‘natural’ sciences, even the most abstract of them. What Timaeus wants 
to insist on is that, to use a phrase of Dr. Whitehead’s, ‘ passage’ is the 
fundamental fact about ‘Nature’. This is why all natural science is 
‘ provisional’, whereas arithmetic, for instance, is ‘ final’, or, to put it in 
a more complimentary way, it is why natural science is ‘ progressive ’ in 
a sense in which pure mathematics is not. Physical ‘laws’ are always 
being revised and ‘corrected’ in the light of newly-discovered ‘facts’ or 
of more accurate measurements of ‘facts’ which were already familiar. 
But no proposition of the multiplication table is exposed to any possibility 
of ‘correction’ or ‘revision’. There is nothing inherently absurd in the 
suggestion that Newton's gravitation-formula is not absolutely exact but 
only a ‘first approximation ’?, but it zou/d be absurd to suggest that 4 
may yet turn out to be only a ‘close approximation’ to the product of 
2x2. There is nothing disparaging to the ‘natural’ sciences in this 
correct Platonic view. What their results lose in the way of ‘ finality’ they 
gain in another way in interest. 

This correct perception that there is no finality in natural science 1s 
one of the things which most markedly distinguish Plato from Aristotle 
for the better. The account of the world Plato puts into the mouth of 
Timaeus is in many ways crude, but in its general outlines it is much 
more like such an account as might be given to-day than Aristotle’s 
scheme of concentric ‘spheres’ rotating with constant velocity on 
unchanging axes. Also Plato is careful to make Timaeus remind us 
many times over that his doctrines are tentative—the best that can be 
devised in our present state of imperfect acquaintance with the ‘ facts’, 
but nothing more—whereas Aristotle really believed the mythology of his 
de Caelo to be exact science and the last word of astronomy.? Plato was 
kept right by his clear understanding of the functions of scientific hypo- 
thesis, Its business, as the phrase of the Academy went, is cwlew ra 
paivopeva, ‘to save the appearances ’, that is to find a coherent expression 
which does full justice to the whole of the ascertained ‘facts’. Hence, 
whenever you find novel ‘appearances’ or errors in the record of familiar 


1 Cf. A. R. Hinks Astronomy (Home University Library), p.130. Seneca expresses 
the point of view neatly: £/. Aor. vi. 6 (58). 22 ‘ quaecumque videmus aut tangimus, 
Plato in illis non numerat, quae esse proprie putat. fluunt enim, [et] in adsidua diminu- 
tione atque adiectione sunt’. 

2 It is true that Aristotle occasionally speaks in the de Cae/o of giving the best 
account permissible in the present state of our acquaintance with the ‘facts’: cf. 
B. 287" 34 rais piv ody dxpiBecrépats avayaas Stay Tis émruyy, TéTE xapy Exew Bei 
Tois eUpiaxovat, viv 5é Td pPawopevoy Jntéov, 292% 14 wept 51) TovTMY (nreiy wey KadAGS 
éxec wal rhv éni wAciov auveriv, kaimep pixpas Exovras apoppas «at rocaurny 
dnogTaciy anéxovtas Tay epi avrd aupBavevray’ Spws 8 te trav ToLovTaw Bewpovarw 
ovbey ddroyoy dy Sdfercev elvar ro vuv dropovpevoy. But this recognition of the possibility 
of ‘ progress’ is, after all, merely formal. The whole tone of the de Cae/o makes it 
patent that Aristotle does not seriously expect future observation to modify his 
cosmology except in insignificant details. This is because he does not regard the 
‘matter’ of cosmology as ‘contingent’ but as ‘necessary’. In biology, where you 
deal with a ‘ contingent’ matter, the case is rather different. 
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‘appearances’, the hypotheses by which you try to do justice to them all 
need to be modified. Darwin’s theory that species are differentiated 
mainly by the very gradual accumulation of variations with a survival- 
value was an attempt to do ‘justice’ to the ‘appearances’ collected and 
discussed in the Origin of Spectes. Apparently subsequent observation 
has shown that the variations which persist in the descendants of a parent 
Organism and so found new species are those which arise ‘at a stroke’ 
by mutations which are not gradual but sudden. If this proves to be so, 
the most characteristic feature of the ‘Darwinian hypothesis’, the 
cumulative influence of ‘ natural selection’ in ‘evolution’, can no longer 
be retained. This does not destroy the great historical value of Darwin's 
work as an attempt to do ‘justice’ to the ‘appearances’ known to him 
any more than the downfall of the Ptolemaic astronomy destroyed the 
value of astronomical work before Copernicus. It is characteristic of 
Aristotle that there is, so far as I know, only one passage in the whole 
of his writings where he admits that one of his theories has been based 
on very scanty acquaintance with facts and may possibly be upset by 
future observation, and this passage refers to a wholly minor detail of 
biology (de Gen. animal. T 760° 30). 

Plato's distinction between the objects of exact science and the things 
which ‘become’ may remind us of Bergson’s theory of the incompetence 
of the intellect to grasp without distortion anything but the ‘ lifeless ’ world 
of geometrical forms. But there is this important difference. Plato regards 
‘mythology’ as below exact scientific knowledge, not above it. Hence 
he does not claim, as Bergson seems to do, a ‘higher truth’ for imaginative 
fancy. He holds that though we can never reach finality in natural 
science, it is our business to get as near to it as we can. We must make 
our method of studying ‘that which becomes’ as nearly as_ possible 
that of strictly rational science. Mathematical physics is what he is 
dreaming of. 

28 a1. The distinction between that which once for all ‘is’ and that 
which ‘becomes’ is next expressly equated with the distinction between 
the rnfelligible, which is apprehended by vonaows pera Aoyou ‘thought 
conjoined with an account’ of its object, and the sensible which is 
apprehended doy per’ aicOnoews by ‘ belief’ or ‘judgement’ accompanied 
by (or founded on) sensation. The former includes the Forms (eidy), of 
which we shall hear later, and the numbers and figures studied by the pure 
mathematician, the latter the whole of what is commonly called the real 
physical world. 

It is important to note at once that Plato always regards the physical 
world as a complex of sensibles. He does not think, as many men of 
science in the nineteenth century did, of the sensible world as a system 
of ‘states of our own mind’ or ‘states of our nervous system’ caused by 
physical realities which are in their own nature imperceptible. The 
physical world, as he conceives it, is not something ‘hidden behind the 
veil’ of sensible ‘qualities’, The business of natural science is not to 
get ‘behind’ a ‘veil’ but to give a rational account of the sensible itself, 
showing the lines of interconnexion between its constituent parts. From 
Plato’s point of view ‘sense-data’ are the bricks of which the physical 
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world is made. Later on we shall find him making Timaeus say that 
the two grand characteristics of any bodily thing are that it is visible 
(Sparov) and that it is tangible (dwrov). This does not mean that there 
are no bodies too small for ws to see and feel. On the contrary, Timaeus 
holds that all bodies are made of particles too small for our apprehension. 
But if we had the ‘ microscopic eye’, or if our tactual sensibility were fine 
enough, we should be able to see and feel these little particles; it is not 
their own nature but the scale on which our organs of sight and touch 
are constructed which makes them imperceptible to us. The main point 
to be grasped is that the Zimaeus is wholly free from any form of the 
doctrine which Professor Whitehead calls the ‘ bifurcation’ of nature. In 
Aristotle we find ‘ bifurcation’ beginning in the distinction between ‘ sub- 
stances’, which are imperceptible and the ‘accidents’ of the substances, 
which are what we perceive. But the very distinction between ‘ substance ’ 
and ‘accident’ plays no part in the Maturphilosophie of Timaeus. The 
other two more elaborate forms of ‘ bifurcation’ mentioned by Dr. White- 
head (Concept of Nature, lect. ii)—the distinction between an unperceived 
‘Nature as cause’ and a perceived ‘ Nature as effect’, and the distinction 
between ‘ Nature as she is’ and ‘ Nature as she appears to us ’—are absent 
from both Plato and Aristotle. 

The main ‘ metaphysical distinction’ from which we start, then, is that 
between dvra, in the proper sense of the word, évyrws ovra, ‘/rue ovra’, 
and ytyvopeva. ovra are vonra, apprehended by thought, ycyvopeva are 
ato@yra, or apprehended by sense. Or, in the more precise language of 
the present passage, ovra are apprehended by ‘ thought along with Acyos’, 
ytyvopzeva by ‘ belief along with sensation’. I.e. you cannot see or touch 
an ovrws ov, such as Justice, ‘/se number 2’, ‘ /he general conic’, but 
you can think of it, and, speaking generally, it has a Aoyes or ‘ discourse ’. 
In this phrase Adyos does not mean, what it probably never means in 
Plato, ‘reason ’, but quite literally ‘discourse’ or ‘statement’. The kind 
of statement meant is what in Aristotle’s language is called Adyos m7 
oveias OF Adyos Tov ri Hv elvat, the statement which tells you what the 
object is. Thus it is the Adyos of ‘2’ that it is ‘¢ke natural integer 
which comes next after 4’, of the conic that it is /4e ‘curve which is met 
by a straight line in two points’, The point is that you can give a 
definition of a voyrov. There is, of course, the difficulty that, since all 
definition is definition of one thing in terms of something else, there must 
be some voyra, the simplest and most fundamental of all, which are 
apprehended but are not definable in terms of anything simpler ; the ‘ in- 
definables’’ of science. This is fundamental in Aristotle’s logic, and 
Plato faces the problem, though without propounding a positive doctrine 
about it, in the Zheaelefus 201 d8 ff. That conversation, however, is 
feigned to be held in the last few weeks of Socrates’ life, and thus deals 
with logical difficulties which we may fairly suppose not to have suggested 
themselves to an astronomer who was an old man more than twenty 
vears earlier. As for the statement that ‘what becomes’ is apprehended 
by ‘ doga along with sensation ’, it is equivalent to saying that the sensible 
is apprehended by a perceptual judgement or by judgement based on per- 
ception. The use of the word éoga in this wide sense for a judgement is 
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characteristic of Plato's later writings. It meets us for the first time in 
the Theacte/us, where dofa is the generic name for all judgements. In 
earlier works, e.g. the Republic (cf. especially v. 477f.), d0fa is con- 
trasted sharply with émorynpy ‘knowledge ’, and regularly means a judge- 
ment, which is not strictly true, but wholly, or partly erroneous (ér' dAAw 
dpa reraxtrat dofa xai éx dAAw éruorppy, Rep. 4777; ei ro Ov ywworoy, 
dAXo tr: av dogacrov F To ov ein, ib. 478 b 3). It is because the apprehen- 
sion of the physical requires sense-perception, and sense-perception is 
always of the here and now, that all sensible objects are yeyvopeva, and 
not ovtrws cvra. You only take in what they are ‘here’ and ‘now’, and 
there is no guarantee that they will always and everywhere be found to be 
just what you find them to be here and now. It is this emprrical 
character of sensation, the fact that it is confined to the strictly particular, 
which is the reason for speaking of all that is sensible as ‘ always becoming 
but never quite really being (dvrws ovdérore Gv, 2823). The same 
point is put rather differently in the P/acdo, where we are told that the 
things our senses perceive are always ‘trying’ or ‘tending’ to be what 
they never exactly succeed in being. E.g. we never actually see two 
‘things’ which are exactly equal in size; if we adopt more precise 
standards of measurement, two yard-measures, for instance, which we at 
first pronounced ‘ equal ’, turn out to be only ‘approximately so’. Socrates 
expresses this (Phaedo 74d 10) by saying that the thing I see BovAerat 
etvas otov aAXo tT: Ta ovrwv évdei S€, ‘tries to be like something else but 
fails’. What I call a ‘ yard-measure ’, e.g. ‘tries to be’ just a yard long, 
but does not succeed; it only comes very near being just a yard long, 
is ‘a yard long’ within a certain ‘standard of approximation’. 

28 a4. wav 8 ad... cyetw. Having made our initial distinction 
between ‘ being ’ and ‘ becoming ’, we lay it down as a universal principle 
that nothing ever ‘becomes’ unless there is a definite cause for its 
‘becoming’ (nothing happens without a cause). This Plato takes for 
granted as an @ priort principle presupposed by science, just as Kant 
does. But note that by a ‘cause’ he does not mean what Kant means 
in the A.d.r.V. when he speaks of discovering laws of causal connexion 
between appearances (e.g. in the account of the Schematism of the Cate- 
gories and the Analogies of Experience). There Kant means by a cause 
(a ‘mechanical’ cause, as he often calls it), just what Mill meant in his 
Logic, an event which is related to a subsequent event by an invariable 
law of sequence. This is the only kind of cause which Kant thought it 
possible for science to discover, though he maintains stoutly that we are 
also necessitated by reason to /Aink of the whole series of ‘appearances ’ 
or events as the effect, in a different sense, of a cause or causes which 
are not ‘appearances’ and therefore not events. We can /Aink of such 
‘noumenal ’ causes (e.g. God or human free agents), but according to 
the doctrine of the &.d.7.V. we can never have any scientific proof of their 
existence. It is only because there could be no unconditional moral 
obligation without free agency, and because we are satisfied that we are 
under unconditional moral obligations that we are entitled to assert that 
we are ourselves non-phenomenal causes and that there is a supreme 
non-phenomenal cause of the whole series of events, God. Plato here 
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means by a ‘cause’ not an ‘antecedent event’, but an agent, or, in the 
technical language of medieval Aristotelianism, an efficient cause. Unlike 
Kant, he holds that we can be assured on scientific and not merely on 
‘moral’ grounds that there really are such non-phenomenal causes. His 
doctrine, fully expounded in Zaws x. 893 ff., is that all change or move- 
ment in the physical world can be shown to be produced by souls or 
minds (yvyai). The argument is this: change or movement is of two 
kinds, (4) communicated from without, ‘the movement which is able to 
move other things but not to set itself moving’ (7 repa dvvapeévy xuvety 
xivyots, éavryv dé advvarovaa, loc. cit. 894b8), (4) spontaneous or 
internally initiated movement, ‘the movement which can set /se/fas well 
as other things moving’ (4 atryv 7’ det kai érepa Suvapévy, ib. 894 b 9)- 
Obviously, he argues, any chain of movements of the first kind must, in 
the last resort, be started by a movement of the second kind. All com- 
municated motion must be started by a spontaneous movement. Now 
the only spontaneous movements are those which in ordinary speech we 
call ‘motions’ of the yvxy, thoughts, choices, desires, and the like (rpdroe 
kai 40n xait BovAnoes Kat Acywrpot Kat Sogac GAyOeis eryseAerat TE Kai 
pynjpa, Laws 896 c-d). ‘Souls’, then, are the originators of all physical 
movement and change for better or worse, and the true definttton of puyy 
is that it is ‘the movement which can move itself’ (& 8%) yvyy rotvopa, res 
rovrou Adyos ; Exonev GAAoY AY TOV vuvdn pyPévTa, THY Suvapevny abryny 
airyy Kwety kivnow; loc. cit. 895e10). This is Plato’s argument for 
believing both in the immortality of souls and in the government of the 
world by that perfectly wise and good yWvyy which men call God. It is 
because the principle of causality, as he understands it, is a principle of 
agency that he makes Timaeus go on at once to illustrate it by reference 
to the activity of a mechanic or craftsman (Symovpyds). ‘That whereof 
the craftsman keeps his eye on what is always the same and uses such 
a thing as a model, is beautiful; that whereof the craftsman looks to 
something that has become, using a model that becomes, is not beautiful.’ 
This illustration explains why in the ‘myth’ of creation Timaeus speaks 
all through of God as ‘the artificer’, and refers repeatedly to the ‘ model ’ 
or ‘pattern’ which God had before him in His work (the zapadecypa). 
The imagery is mythical, but when we come to discuss its philosophical 
meaning we shall need to remember that, as the tenth book of the Laws 
shows, Plato believed quite seriously that it can be proved by rigidly 
scientific reasoning that God, the all-good and all-wise yyy, exists and 
that He orders the course of the world. This Theism is no part of the 
mythical imagery. Interpreters of the Zimaeus who try to read ‘monism’ 
into Plato by identifying the ‘artificer’ of the dialogue with his ‘ model’ 
and also with the yw of the world which he ‘constructs’ simply ignore 
the theology of the Laws. The dialogues, as well as the whole subse- 
quent history of Platonism, become well-nigh unintelligible unless we 
understand that Plato was neither a ‘monist’ nor an ‘idealist’ in the 
sense which those words have come to bear to-day. Seneca gets 
the point right when he says of the formator universt (ad Helviam 8), 
‘sive ille deus est potens omnium, sive incorporalis ratio ingentium operum 
artifex, sive divinus spiritus per omnia maxima ac minima aequali 
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intentione, diffusus, sive fatum est inmutabilis causarum inter se cohae- 
rentium series’, where he means the alternatives to stand for the views of 
Plato, Aristotle, the Stoics, the Epicureans respectively. 

28 a4. d& dvdyxns. Here and in a8 é€ dvayxys = ‘by a logical 
necessity’, as a consequence from true fundamental propositions’. ‘The 
use of the word here has nothing to do with the very special sense put on 
avayxy later on in the dialogue. 

28 a 6. wpds 1d card tadra €xov BAdwuw det. The ancient commenta- 
tors disagreed about the grammar of the clause. Atticus took the dei 
with BAeérwy, Porphyry (assuming an hyperbaton), with xara raira €xov. 
Proclus prefers Porpyhry’s view though he admits the possibility of the 
other. Platonic usage seems to me definitely in favour of Porphyry; 
cf. det xara ravrov €xov above. 

28 a 8, idday xai Suvantv. The words are wholly untechnical, ‘form 
and quality ’ or ‘ form and faculty’ in the wide Elizabethan sense of the 
second word. Cf. Phaedrus 24642 rept dé ras ideas abrys (sc. THs Wuxis) 
Gde Xextréov, ‘this we may say of its figure’, introducing the famous 
comparison of the soul with a charioteer driving a pair of winged horses ; 
ib. d 6 wéduxev 7 wrepov Sivas To eu pies ayev avw..., Where 7 rrepod 
divayes = ‘the quality (or function)’ of a rrepdv and is a mere periphrasis 
for ro mrepov, ‘it is the nature of a wing to raise the heavy upwards’. 
The meaning here, then, is simply that all beauty depends on definite and 
recognizable form; a work of art representing something which itself 
fluctuates before the inner vision of the artist, something which he cannot 
envisage as there and finished once for all, and so ‘eternal’, lifted out of 
the shifting flux of mutability, is no true work of art. This is intended 
to suggest the minor premiss and conclusion, ‘the sensible world as 
a whole zs a true work of art, therefore it is a revelation of ‘eternal form’. 
Before we can make the syllogism we have to give an exf/tcif answer to 
the question whether the sensible world itself is a thing ‘which has 
become’ or not. Our principle of causality was enunciated originally 
about way 76 ytyvopevoy, and we cannot bring the sensible world under 
its scope unless that world is a yeyvopevoyv. It has already been implied 
that 6 was ovpavds is a ytyvopevov, since we have been told that all aic@yre 
are yryvopueva, but for explicit and formal accuracy we require to have it 
stated that the ovpavos is an aicOyrov. 

28 b 2-3. & 8} was odpavds—f xdopos ard. ovpaves is the older name 
of the earliest Ionian science, xdopos appears first in a fragment of 
Heraclitus [20 Bywater, 30 Fr.d. Vors$ i, R.P. 35] xoopov révde rov 
aurov amavtwy ovre Tis Gewv ovte dvOpwruwv éroinoe, where it is expressly 
denied that any one ‘made’ the xocpos, ‘it always was and is and will be, 
an ever-living fire kindling by measure and going out by measure,’ (dAX’ 
WW det xat €or Kai dora Tup aciLwov, amrropevoy peTpa Kat atroc Bevvupevov 
perpa). As the tradition was (Diog. Laert. viii. 48) that Pythagoras was 
the first to call what his predecessors had called the ovpavos by the name 
xoopos, the occurrence of xdapos in this passage seems to be an indication 
of Pythagorean influence on the language of Heraclitus, who belongs to 
the generation after Pythagoras and mentions him unfavourably as an 
instance of the difference between oAvuabiy, ‘knowledge of many 
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things’, and ydos, ‘sense’, ‘true wisdom ’ (Fr. 16 Bywater, 40 Fr. d. Vors. 
i, R. P. 31). The wordseems to have been felt as unfamiliar in this sense 
at Athens even well on in the fourth century, since Xenophon half apolo- 
gizes for using it (Afem.i. 1, 11 6 xadovpevos bd trav copiotwy, Sc. the 
‘scientists ’, xoapos). 

Apparently, as Bt. has said, the oldest meaning of the word is the 
ordered ‘ battle-array’ of an army, a sense found in Homer, hence the 
epithet of the Atridae xoopyrope Aady, ‘marshals of the folk’. Then it 
comes to mean any ordered arrangement, e.g. feminine adornments 
(cf. in English ‘silks and fine array’), and metaphorically ‘order’, 
‘decency ’, visible or spiritual. The Pythagorean use of it as = ovpavos 
is an expression of the idea of the ‘reign of law’, the same thought which 
underlies Kant’s famous association of the ‘ starry heaven above ' with the 
‘moral law within’, 

In the Zimaeus and in Plato generally otpavds or xoopos = the whole 
physical ‘universe’, This is because Timaeus and Plato himself hold 
that there is only one ovpavds. But most of the earlier physicists, perhaps 
all but Heraclitus }—if we exclude the Eleatics who regarded the sensible 
world as pure illusion—held that there are many, and most of them that 
there are infinitely many. Thus more exactly the words mean what we 
might call ‘ stellar system ’, a whole complex of earth, sun, moon, planets, 
and stars (or where the ‘stars’ are regarded as outside the system to 
which we belong, the complex of earth, sun, moon, agentes It becomes 
= our word ‘universe’ in the mouth of any one who thinks that there is 
only one such complex. (Even to-day astronomers sometimes speak of 
a plurality of ‘universes’, thus employing the word precisely in the sense 
of ‘stellar system ’.) 

28 b 4. 1od@’ ypty wvopdedw. The ovpavds is itself a divine thing, 
a Geos aioPyrés, and it is a point of ritual piety to call a god by the name 
‘acceptable to him’. So Aeschylus in Agam. 160 Zets, oor wor éoriv, «i 
76d avlta dirov xexAnpevo, | rovrd vw tpocevverw, Cf. Socrates’ playful 
remark, Philebus 1201 70 8 épov Ses, & Lpwrapyxe, det zpos Ta THY Gedy 
dvopara ovx €ore Kat avOpwrov, dAAa wépa TOU peyiorou ddBov. Kai viv 
rv pev Adpodtrny, Ory éxeivy diAov, tavty mpocayopevu. 

oxemréov 8 ody xthK. Well, had the ovpayvds, or whatever else is the 
most appropriate name for it (Timaeus in the sequel uses both ovpaves 
and xogpos, but preponderantly the former), a ‘beginning of becoming’ 
or had it none? It had, for it can be seen and touched, and is therefore 
a thing of sense, and all things of sense are yevvyrd or yryvopeva. There- 
fore, since it is a yeyvopevor, it had a cause, it is the work of a maker or 
agent. 

This is the really important point. What Plato wishes to insist on is that 


1 Empedocles is another exception, but his position is directly determined by the 
influence of Parmenides. We may infer from the attitude of Timaeus, as well as from 
the remains of ‘ Philolaus’, that the later Pythagoreans also believed in the anity of 
the ovpavus, but we shall see that this was not the original doctrine of the school. 
The prejudice of later philosophy against ‘plurality of worlds’ is in the end due to 
the 77maeus itself, with which Aristotle agreed on the point, in spite of the strong 
Ionic strain in his thought. A 
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the ‘ world’ is not self-subsisting ; it is something dependent and deriva- 
tive, as contrasted with its uncaused and self-subsisting author, God, 
{The antitheistic retort that if everything has a cause, God must also 
have one is excluded by the way in which T. formulates his principle 
of causality. Itis only of yeyvouerva that he asserts the necessity for a cause, 
and God is not a y:yropevor.) It is not necessary to the argument that 
the world should have had a beginning ‘in time’, in the sense that there 
was a time when the world was not there. All that Timaeus commits 
himself to by saying that the world is a yewvyror is that ‘ passage’ is 
a fundamental character of it. Aristoile, on the other hand, maintains the 
‘eternity of the world’ not in the sense that ‘becoming’ is not derivative 
(the most important argument of his Afefaphysics, that of A. chs. 6-10, 
aims at demonstrating that all the motions in the universe depend on the 
existence of unmoved ‘first movers’), but in the different sense that the 
regular astronomical movements have no beginning and will have no end, 
and go on with absolute uniformity.’ This is merely false science, and 
nothing did more to hinder the acceptance of Galileo’s astronomical dis- 
coveries than the established prejudice in favour of this Aristotelian 
mythology of the ‘unchanging heavens’. Whether Plato believed or 
meant to make Timaeus express a belief in a ‘ beginning of the world in 
time’ has been a hotly disputed question, That he did not mean to say 
that there was ever a time when the world did not exist is plain from the 
express words of 38b6 yxpovos per’ otpavod yéyovey. But it is possible 
to believe in a beginning of the world without believing in the absurdity 
of an empty time when nothing was happening. One might hold simply 
that there was a ‘first moment’ of time and that the very ‘first event’ in 
the world’s history occurred at that first moment. Whether the Z:maeus 
teaches a view of this kind cannot be decided by a direct appeal to the 
text. We have to appeal to the Academic tradition. Now Xenocrates, 
the second head of the Academy after Plato’s death, a contemporary of 
Aristotle, expressly explained that Plato does not mean to teach that there 
ever was a ‘first moment’. When he speaks of time and the otparos as 
‘beginning’, he does so S:dacxadtas yapey, ‘as a help to the exposition ’, 
just as geometers are perpetually talking of ‘joining the points A and B’, 
‘describing a square on the base Z¥"’, and so forth, though they know 
all the time that we can neither make nor unmake a true geometrical line 
or figure. Our talk of ‘drawing’ the line or ‘describing’ the square is 
only a convenient way of calling a pupil's (or reader’s) attention to the 
fact that, in virtue of our initial postulates, the line or square is already 
there. This view was also held, as Proclus tells us in commenting on the 
present passage, by Crantor (c. 300), an eminent pupil of Xenocrates, 
who wrote the first formal commentary on our dialogue, Cf. Plutarch 
de animae procreatione in Iimaco Platonis 1013 a, where Plutarch says 


! For the arguments on this point see de Cae/o A. chs. 10-13 (279° 4-283% 22). The 
formal statement is given in the opening words of the following book, de Caelo 
B, 283" 26 ff. ors pev ovv ovre yé-yover & was ovpayds ovr’ évddyerar pOapHva, xaawep 
tives Pagy avroy, GAA’ tory els wai dibios, dpyny poy nal TreAcuTAY obK Exar... Exaw 5e 
xai wepréxow ty air® Tov dweipoy xpovov, éx re trav elpnpbvay sean AapBavew Thy 
wioTiy KTH. 
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that ‘all these’, the followers both of Xenocrates and of Crantor, ‘ think 
that the soul (sc. of the odpavds) has no beginning in time’ (1013 a ravres 


otrot ypovw pév olovrat Thy Wuxnv py yeyovevas pnd elvat yevyryy), a testi- 
mony all the more unimpeachable that Plutarch himself maintains the 
opposite thesis. Apparently this tradition was steadily maintained by 
almost all the Platonists down to the time of Plotinus (in the third 
century A.D.). Proclus mentions only two dissentients, Plutarch himself 
and Atticus, an acute and learned Platonist of the age of the Antonines. 
It is true that he speaks of adAAot wodAoi tov TAatrwrixay who agreed with 
Plutarch and Atticus, but, as he gives no other names, we may fairly 
infer that Plutarch and Atticus were the first Platonists to find a ‘ beginning 
of the world in time’ in the dialogue. The so-called Neo-Platonists, from 
Plotinus to Proclus himself, all tried to ‘reconcile the difference in 
a higher unity" by maintaining that the xdapos is yevvyrds in one sense 
but not in another. As their explanation was, in the words of Proclus, 
simply that the world is yewyres in the sense that it is a ‘complex’ 
(cvvGerov) and dependent on something not itself (ws adAwy airiwy eis 
70 elvas Seopevov), the Neo-Platonists must be reckoned as holding the Xeno- 
cratean tradition on the point that the world had no ‘ beginning in time ’.' 

On the other hand Aristotle, a contemporary of Xenocrates and like 


2 It may be worth while to summarize the subtle discussion of the problem piven 
by Proclus #2 foc. Plato, he says, is not asking whether the «ogpos has a yéveots in 
every conceivable sense (including the sense of having a first moment of existence), 
but whether it has a yéveors in any sense. If it has a yéreorts in any sense, it may be 
called a yernréy. 7d dvras ytryvopevdy tort 7d tavrd pr yevyay GAd’ bd’ érépou 
napaydopuevoy (Diehl i, 280)... rd 8¢ ob rw yernrov Kai éx Tov ph ovTos (e nihilo) efwoes 
dy mpodvar.,..xal rivd pty dpyny exe yevéceas, tH dw’ dAAov TreAcioupéyny, ov Tava 5é 
ws ovK Exay dpxny xpovou tives pepixou (ib, i. 382). Against the view of Atticus and 
Plutarch he urges (1) that the reason why the xdcyos is yervnrds is said to be that it 
is visible and tangible. But it is also said that it was visible and tangible ‘ dcfore the 
Demiurge set it in order’ (30 a 3.). Hence Atticus and Plutarch cannot be right in 
the distinction between the ‘ chaos’ which is everlasting and the orderly world fashioned 
out of it by God, which is not. The reasoning of Timaeus applies to both or 
to neither. (2) Plato also says (52 d 4) that yéveots was mpiv ovpavdy -yevéoOar. 
Again, if the world’s Maker is eternal, we must suppose that he is eternally active, 
and if so, his work is always there. At the same time Proclus rejects the view of 
Crantor that the world is only yeyynrods xar’ émivoiay, or is feigned toa be so capnycias 
éveca Sidaoxadians. For Timaenus zfers the existence of the Maker from the premiss 
that the world is yevyyres, and if the premiss is only a fiction, the Demiurge must be 
a fiction too. (This is what some modern exegetes scriously maintain, but Proclus 
knew the Laws too well to fall into the mistake.) His final explanation is that the 
world (1) had no ‘beginning in time’, (2) nor dues Plato mean ody that it is the 
effect of a cause, since Timaeus assigns the more special reason for his conclusion that 
the «dcpos is a senstb/e effect. mus ow yeynroy TO may; ... Ws deél yiyvopevoy Gua xai 
yeyernuévoy...auro yap 6 ton yiyverar’ SidTi pr yeyvopuevos our é€otas (ib. i. 291)... 
wai ydp yéyorey ws yryvopuevos Kai oti ws yevnrus. The Stoic scholar Posidonius 
manifestly agreed with the Academic tradition. I‘or (1) we should have been informed 
by Proclus if so eminent a name had been found on the other side; (2) the interpre- 
tation of the passage about the yéveors of the world’s yuyx7 given by Posidonius is only 
intelligible on the view that the ‘beginning’ is not to be taken as a literal ‘ beginning 
in time’; (3) the commentary of Chalcidius, which is dependent on Stoic sources, 
expressly repudiates the view that the world ‘ began in time’. Cf. Chale. Comment. 
23 (ed. Wrobel p. 89) Et mundus sensibilis opus dei. Origo igitur cius causativa, non 
temporaria, Sic mundus sensilis, licet coporeus, a deo tamen factus atque institatus, 
aeternus est. 
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him a personal disciple of Plato, roundly speaks of Plato as teaching in 
the Zimaeus that the world ‘had a beginning’ but will have no end. 
(de Caclo A. 10, 2804 28 eiot yap twes ols évddxerGat Soxet Kat ayevyrov 
tt Ov POapyvat Kat yevopevov adpGaprov diaredeiv, wowep ev TO Tepaty. 
Cf. ib. 279 b 32 nv d€ reves BonOetav émryetpotor pepe éavrois Tov Aeyovrwv 
apOaprov pev elvac yevopevov b€, ox totw aAnOns* dpoltws yap pact Tots 
Ta Staypappata ypadovet nai oas eipyxevat rept THS yeverews, OVX OS 
yevopueévou wore, dAAa didacxadias ydpw ws paddAov yowptLovTwr, dorep TO 
didypappa yryvopevoy Oeavapévovs, a plain allusion to the interpretation of 
the Zimaeus given by Xenocrates.) We shall, however, have plenty 
of opportunity, in considering Aristotle's criticisms on the Zimaeus, to see 
that they are not always to be taken fo seriously. Many of them are 
mere polemical ‘scores’ got by pressing the mere words of a sentence. 
We should probably do Aristotle an injustice if we supposed that he him- 
self took most of his objections to be more than merely verbal points, and 
some of them appear to be no better than what Simplicius calls them, 
oxwppara ‘japes’. Aristotle's anxiety to make a point against the 
Academy by professing to understand Plato literally ought not to out- 
weigh the all but unanimous Academic tradition. When we come to 
deal with the famous paragraph which describes the ‘making’ of the soul 
of the world (34 b 10-36 d 7), we shall find that Plutarch and Atticus paid 
for their deference to Aristotle by getting themselves into inextricable 
difficulties. 

It ought, indeed, to be clear that Xenocrates is right from the simple 
consideration that after saying expressly that ‘time came into being along 
with the otpavés’ (38 b 6), ‘Timaeus professes to be able to tell us about 
the state of things ‘before’ God made the ovpavos (xai apiv otpavov 
yevéoOar, 5244). No sane man could be meant to be understood literally 
in maintaining at once that time and the world began together, and also 
that there was a state of things, which he proceeds to describe, before 
there was any world. The ‘beginning’ of the world at a certain date 
must be taken to be only part of the mythical imagery; the truth it is 
intended to convey is simply that the world we perceive by sense depends 
on a cause other than itself—God. 

There is a difficulty about the argument which is not likely to have 
occurred to Plato, but will readily suggest itsclf to a modern student. 
One of the premisses of Timaeus’ argument is that the ovpavos itself is 
Oparov xai amrov, a thing you can touch and see. But is this true? 


' It is significant that Theophrastus appears to have disagreed7with his master's 
interpretation. Thceophrast. Péysic. Opin. Fr. 11 (Doxographt pp. 485-6) «al @eo- 
gpacros pévra ty re wept Trav pucixwy Sofay xara TlAaravd gyo ‘yevnroy Toy Koopov 
wal ovrw wowira: Tas évaTrdoas, wapeupaiver be Ort iaws Gapnveias yapiy yevnrov avrov 
iworiferu. ib, 5 82 @edppacros eladw Ort “ rdy’ Gv yevnrov A€you capnveias xapiy, ws 
wai Trois Siaypdppact wapaxodrovOoupey yryvopévas”? gyat ‘wan laws 4h ydveots ovx 
cpotes €xer wat dm ray diaypayparwy’’, Theophrastus could not, with decent respect 
for Aristotle, have made it clearer that he did not personally feel sure of the Aristotelian 
interpretation. This means all the more because thcre was a tradition that Theo- 
phrastus had been himself a pupil of Plato (Diog. Laert. iii. 46; ib. v. 36 dxovaas 
TAarawos peréotn wpds ‘ApictoréAn). Even if he was not, he necessarily knew men 
who had been, such as Xenocrates, Aristotle himself, and others. 
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Every component of the physical world may be a sensible thing, but have 
we any right to speak of the physical world itself as a whole as if it could 
be seen and touched? Should we not rather say that the ‘ physical world’ 
as a whole is never an object of perception at all, and that any attempt to 
reason about it is as though it were ‘ given’ as a single object necessarily 
leads to fallacy? It will be remembered that this is the whole point of 
Kant’s reasoning in the section of the AdrV which aims at exposing the 
‘antinomies’ of the ‘pure reason’, The theses and antitheses of 
the ‘ antinomies ’ contradict one another, and yet both appear to be proved 
by equally irrefragable arguments. Kant’s solution of the puzzle is that 
the same initial false assumption has been made on both sides. It has 
been assumed that the ‘ world as a whole’ is ‘ given to us’ as an ‘ object 
of a possible experience ’, whereas, in truth, no possible experience can 
be of the world as a whole, but must be only of some part of it. Now it 
is true that Kant’s reasoning in his comments on the ‘antinomies’ has 
been shown to be in its details at least as fallacious as any of the ‘sophisms’ 
he professes to expose. (See in particular the brilliant criticism of 
L. Couturat in L’Znfini mathématique Pt. 11, Bk. 1V, ch. 4.) But there 
does seem to be real force in his main contention that the ovpavos as a 
single ‘ given whole is something with which we have no acquaintance. 
The same point has been made in Ward’s Naturalism and Agnosticism 
against the materialistic philosophy of some eminent men of science, 
when he points out that we have e.g. no right to talk of the total 
energy of the whole ‘material universe’ as if we knew it to be a fixed 
finite quantum. The argument of Timaeus plainly assumes that in some 
sense we are acquainted with the whole ovpavos as a single ‘ given’ 
object. He says not merely that every object which belongs to it 1s 
visible, but that fis visible. And this assumption is clearly needed if his 
syllogism is to be valid. What he wishes to prove is that the ovpaves |s 
xaXov, that it is a ‘ work of art’, and a work of art, to be recognized as 
such, must be before us as an individual whole. Unity and individuality 
are indispensable to its beauty. But is it true that the ovpavos is ever 
open to our apprehension as an individual whole? Ifits volume is finite, 
as is implied when Timaeus describes it as a sphere and talks of its centre 
and circumference, we might perhaps understand how he could maintain 
that at any moment we are really e.g. seeing all there is of it to see, 
though we see most of it very indistinctly. But what of its admittedly 
unlimited duration? Can we interpret Leibniz’s saying that the present 
sums up in itself all the past and is big with the whole future in a way 
which would allow us to hold that, in some sense, at any moment we 
actually take in the whole context of all space and all time? It is not 
the business of a commentator on the Zimacus to decide whether this is 
possible or not, but it should be pointed out that the validity of Timaeus’ 
argument depends on the reality of such a possibility. If we adhere 
strictly to the central doctrine of Kant’s Dralectic, we are bound to regard 
the Platonic argument as a ‘ sophism’.! 


1 Perhaps one may just hint that Dr. Whitchead’s doctrine of Time (Comce/t of 
Nature ch. iii) promiscs to provide us with the point of view we want. Cf. ‘ The 
comylete general fact. nosited as occurring... is the discernible... . The discernible 
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28 C3. Tov pév ody wointhy ... Adyew. This again has to be understood 
in the light of the attempt made in Zaws x to constitute ‘ natural 
theology’ as a sctence. Plato was quite aware that his own argument for 
the existence of God based on the dependence of all physical motion on 
‘soul’ was not easy to grasp. Of course he knew that personal religious 

Satth in God (such as is displayed by Socrates in the Apology and lies at 
the root of the Pythagorean rule of life) was no new thing. But it is true 
that God was never made central or even prominent in scientific philosophy 
until Plato created natural theology. Even Plato himself in earlier 
dialogues speaks of God only in the language of religious devotion; he 
does not make God an object of scientific reasoning. ‘Theology as a 
science begins with the polemic against (@) atheism (4) the denial of the 
moral government of the world in Laws x. This is why in the second 
Epistle Plato gives Dionysius, who had been teasing him about the 
subject, nothing but mysterious hints of his meaning (£/. ii. 312 e). He 
held that his theology should not be carelessly divulged to men who had 
not the moral and intellectual seriousness to think it out for themselves 
when the right way was indicated to them. 

a9 a. The physical world, then, has a ‘ maker ’ (cf. 6 rexravopevos abrov 
28c6). This means, exactly as the dogma of creation does in Christian 
theology, that the physical world does not exist in its own right, but 
depends on a really self-existing being, the ‘best Yvyy’, God, for its 
existence. We must ask whether the model before the eye of the Maker 
was itself ‘ self-same’ and ‘ eternal’ or something that had ‘ come to be’. 
Is the ‘world " as a whole the embodiment of a definite rational plan or // 
structure, or is its very ground-plan something which, like the successive / 


/ 


sensible ‘ events ’, is always unfinished and ‘provisional’? Is the plan 
on which the world is constructed, so to say, subject to indefinite revision — 
like our scientific hypotheses? Perhaps one might say, to revert once - 
more to the instructive parallel with Whitehead’s theory, that the question’“~ 
is at bottom whether nature can be regarded as composed solely of 
‘events’ or whether we have also to take into account the ‘objects’ 
which are ‘situated’ in the events. (Cf. Concept of Nature ch. 7, p. 143 
‘objects are elements in nature which do not pass ’.) The closeness of the 
paralle] becomes obvious when it is borne in mind that all W.'s ‘ objects’ 
are ‘universals’, and that it is only ‘objects’, as distinguished from 
‘events’ which can be ‘recognized’ (or, as Plato would say, are 
‘recalled ’, dvapipynoxera. Cf. op. cit. 144 ‘ events are only comparable 


is a// nature as disclosed in that sense-awareness, and extends beyond and comprises 
all of nature as actually discriminated or discerned in that awareness’ (op. cit. 49-50); 
‘the disclosure in sense-awareness of the structure of events classifies events into those 
which are discerned in respect to some further individual character and those which 
are not otherwise disclosed except as clements of the structure. ‘These signified 
events must include events in the remote past as well as events in the future. We 
are aware of these as the far-off periods of unbounded time’ (ib. p. §2) ; ‘ the general 
fact is the whole simultaneous occurrence of nature which is now for sense-awarencss ’ 
(ib. p. 53); ‘nothing in nature could be what it is except as an ingredient in nature 
as it is. The whole which is present for discrimination is postted tn sense-awareness 
as necessary for the discriminated parts’ (ib. 141-2). (Italics mine.) A similar view 
is more or less clearly presupposed by Varisco, / Alassims Lroblemt (E, Ur. The 
Great Problems) chs, ii-iii. 
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because they body forth permanences. We are comparing objects in 
events whenever we can say, * There it is again” ’). It would be highly 
instructive to compare W.’s theory of nature with that of Hume in the 
Treatise. Vhe whole point of Hume's exposition of empiricism is that it 
is a consistent attempt to build up nature out of ‘events’ without! 
‘objects’.' Of course, the very assumption that one hypothesis about 
events can be a more ‘likely’ story than another, that as we modify a 
provisional hypothesis we can make it wore like the truth, implies that the 
plan which the complex of sensible facts ‘bodics forth’ is something 
coherent and definite. If it had itself no fixed character there would be 
no ground for expecting our successive remodellings of our ‘scientific 
hypotheses ‘ to bring us steadily nearer to a complete understanding of 
it. The altempt to construct nature with ‘events’ alone necessarily 
ends, as Hume proved, in absolute scepticism, and for the very reason 
which Hume gave, viz. that, om shis view, ‘all our distinct perceptions 
are distinct existences, and the mind never perceives any real connexion 
among distinct existences ’. 

T.’s way of putting his point is to say that the model of which the 
world is an ‘image’ (eixwv) must be self-same and eternal if the maker of 
the world is good and his work, the world, beautiful—if, in fact, God is 
a true artist, as it is assumed that He is (6 8 apworos ray airiwy 29 26). 
The world is the supreme work of art and its author the best of all 
causes. This is simply another way of reaffirming what Socrates had 
been made to say in the Phaedo, that it is the ‘good’ which holds the 
world together, became the reason, in the last resort, why any particular 
‘collocation’ or ‘ conjunction ° exists (the reason why, for example, the 
earth is at the ‘centre’, if it really is there), is that it is dest, though we 
may not be able {o say why it is best, that it should be so. (Phaedo 
98 a4 ov yop av more QuTOV OHNY, pacovrd ye UTO vou aura Kexoo pyar, 
aAAnv TWA AUTOS aiTiay éreveyKeLy 7 ort BéATioTov avTa oTws exey eat 


womTrep Exel, 99 C L ws dAnOas to ayador Kal _Btor-ewSeoKal_ Oves xe 
- smite fee Pan like Socrates, holds that we must look to ‘what _ 
oughtto be’ as the explanation of* what is’. But theré4 ortant 
point on which his teaching, as given in Laws x, goes beyond anything 
which he has expressly attributed to Socrates. foz does it come about 
that ‘ what is’ conforms, even imperfectly, to the standard of what ‘ ought 
to be’? Because, according to the Zaws,—the doctrine is not expressly 
put forward by Timaeus any more than by Socrates, and may fairly be 
regarded as definitcly Plato's own—‘gouls’ are the real agents which 
initiate \@// processes, and Plato, like. Sacrates_and. -Timaeus, holds that 
every soul always aims at ‘what 7 wf judges to. be » good’, If, then, the 
world-order is the product of an absolutely g0¢ good Pex as Plato offers to 
prove in the Laws, that order is what it‘ ought to be’. Evil is real, but 
it only comes Into the scheme of things because there-are-other.yeyai 
besides God who are real agents, and these Wvyai are not perfectly wise 
and therefore not serge ye ‘hey mistake what is not really good 
for good. (Laws x. 896 e-897 d.) 
1 And the same thing may be said of the ‘absolute phenomenalism’ of such more 
modern writers as Avenarius, Mach, Clifford, Karl Pearson. 
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a9 b 2 ff. We conclude, then, that the ‘ model’ (zapadecyza) on which 
the physical world is constructed is ‘eternal ’ but that world itself mutable. 
(This is virtually what Whitehead means when he says in his own term- 
inology that objects are ‘ingredient’ in events). Accordingly, it will be a rule 
of method that ‘ discourses’ (Aoyor) about the model must be final (povipor, 
dperartwrot b 6); discourscs about the mutable copy cannot have this 
finality, and are therefore not ‘exact’ (axp:Bets, cf. the ampxpiBwpeévovs of 
c 6), and we must be satisfied by an approximation to finality and exactitude 
which is as close as we can make it (éav pydevds Frrov mapexwpeba ei- 
xoras, ayatav xpy © 7). As we should put it, pure logic and mathematics, 
including the science of motion treated as a branch of pure mathematics, 
that analysis of the paths of moving points which we call kinematics, are 
exact science and finality of statement can be reached in them; physics, 
as an account of the empirically existent, must be content to be progres- 
sive and provisional, ‘The reason is that no ‘empirical’ premisses, no 
premisses asserting on the authority of our senses that so and so is the 
fact at a given moment and place, enter into kinematics. It deals simply 
with the analysis of more complex paths into simpler; it does not assert 
that any actual particle is actually describing any of these paths. Its 
conclusions themselves are all ‘formal implications’, never assertions of 
‘fact’. But when you pass from kinematics to physics or even to 
dynamics, treated as an investigation into the actual motions of actual 
bodies, you have to introduce ‘empirical’ premisses, e.g. that such and 
such a body has this definite velocity, or this definite volume or mass. 
Now to ascertain an actual velocity or volume or mass, you have to take 
observations. The accuracy of the observations is dependent on the 
limits to the discriminative fineness of our senses, and on the delicacy 
of our ‘instruments of precision’, and again we have no adsolufe guarantee 
that observations made under what seem to be identical conditions at 
different times will always yield identical results, e.g. that the mass of a 
cubic cm. of iron at a given temperature will always be found to be 
exactly the same, even ‘within the limits of our power of observation ’, 
When all possible precautions have been taken, the measurements of 
physical magnitudes are necessarily approximate and would remain so even 
if we had not to allow for the possible modifications of every hypothesis 
in natural science by the discovery of new ‘appearances’. We are 
dependent for the simplest actual measurements on the evidence of our 
senses, The senses are not infinitely acute and they only testify to what 
is given at this or that place and time, and Plato rightly insists on the 
point. : _ 

29 b 2. péyiorov 54... dpxyv. Two constructions are possible and 
both had supporters in antiquity: (1) péyeoroy 89 wavrés may be taken” 
together, ‘the chief point in the whole matter is to begin with the true 
starting-point’; (2) zéyworov 84 may be taken as ‘it is most important’ : 
and zavtos as depending on apgac@ay, ‘it is highly importantto beginany _, '!} : 
subject at the right starting-point’. ‘I'he second construction is followed by -~ 
Cicero, difficillimum autem est in omni inquisitione rationis exordium, and*—~ — 
Proclus. (Chalcidius renders the clause loosely and seems not to recognize . 
the presence of zavrds, quoniam rationem originis explicare non est facile 
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factu). The context shows that we are dealing with a general rule of 
method, hence Proclus is pretty clearly right. jéywrrov probably means 
‘important’ rather than ‘difficult’. 

29 b 5-C 2. rod peév ov povipou ... dvd Adyor te exeivwy Svtas. Bt.'s text 
is that best authenticated ; see his critical note. The grammar is simple 
when it has been seen that the words xa@’ 6cov—éAAcirew are a parenthesis. 
The construction of the ‘ accusative absolute ’ (regular with the participle 
of efvac) is continued from the foregoing clause, as is the force of d:0pto-réov. 
Tr. ‘we must lay it down that discourses are akin in character to that 
which they expound, discourses about the permanent and stable and 
apprehensible by thought (era vot) themselves permanent and unchang- 
ing (so far as it is possible and proper for discourses to be irrefutable 
and final, there must be no falling short of that—), discourses about that 
which is itself a likeness likely and corresponding to their objects (éxetvwyv) '. 
The avuxyros of A in b 8 is shown to be more probable than the dxenjrois 
of F by the ancient versions. The tnexpugnadbilts of Chalcidius might 
represent either word (he uses the word again for the drnxpiBwpevous of 
c 6), but Cicero’s megue convinct polest is unambiguous. Here again 
we may suspect that the common archetype of A and F probably had a 
marginal variant. Of course we must remember that the warning of 
Timaeus is meant to apply to the whole of his own cosmology. It is not 
given as a finally true account of anything but simply as the account 
which, so far as Timaeus can see, best ‘saves’, i.e. does full justice to all 
the ‘appearances ’ so far as they are known to him. Only the purely 
mathematical and metaphysical principles he propounds lay claim to be 
more than provisional and tentative. C. W. (On the Interpretation 0) 
Plato's Timaecus p. 103) maintains that the genitives, rov povijou xat 
BeBaiov xai pera vov xaradavots depend not on Abyous but on égyyyras 
‘understood from the preceding clause’. This seems to me wrong. 
The Adyos rov poviwov means the discourse which has TO povipov for its 
object exactly as the Aoyos THs ovotas or Aoyos Tov Ti éoTe Mears the 
discourse which tells you what the thing in question is. 

29 C 3. Srimep...GAn0ea. This clause follows the preceding without a 
connecting particle, because it isa mere ‘epexegesis ’, resuming the sense 
of an enunciation but adding nothing to it. (Kithner-Gerth, § 546 e.) 
Since wiores is said to stand to adAnGea as ovota to yeveos, miotts here must 
be equivalent to the boga of Rep. 510 ag (as 70 Sofarrov pos TO “yurror, 
OUTW TO opowwBey mpos TO w wpowOy.) It will embrace the eixacia as well 
as the wioris of Rep. 511 €. 

29 C 4-6. odd moda wépi, Oedv Kat THis Tod waytés yevéoews. Bt.’s 
punctuation and Diehl’s wép for MSS. wept are clearly right. ody Is 
neuter and Oey depends on yeveoews. The ‘ gods’ to whom Timaeus really 
means to refer here are the heavenly bodies, the ‘ visible gods’ of 41a, 
and the account of their yeveors is given as part of the story of the yereats 
of ‘the whole’ at 40 a-d. They belong to the sensible world and so it is 
part of the task of the cosmologist to relate how they ‘come to be’. 
What we can say about them, therefore, is not exact science, any more 
than the attempts we make to-day to construct a conjectural history of the 
‘formation of the solar system ’. 


29 b3—30C1 Be 


29 c 8. dyaway xpy. dyaray has its usual sense in classical Greek, ‘ to 
put up with’, ‘not to grumble at’. We should prefer exactitude to 
approximation, and certainties to probabilities, but where the former are 
not to be had, we must ‘put up with’, ‘be decently contented with ’ the 
nearest approximation we can get. 

29 d1. gvow drOpwwirny gxopey. As Timaeus holds that ‘from the 
nature of the subject’ there can be no exact knowledge in cosmology, he 
probably does not mean to suggest that the exactitude he is denying to 
man is enjoyed by God. If he meant this, we might compare his saying 
with Leibniz’s theory that ‘ truths of fact’ are known by God, though not 
by man, as analytic propositions because God can complete an infinite 
logical analysis. But probably he only means that being men and not 
gous we cannot have all our wishes and it is unreasonable to complain of 
this. There is a minor uncertainty about the exact rendering of py- 
devas yrrov inc 7. Is pydevos neuter or masculine? Cicero omits the 
words; Chalcidius takes pydevos as masc., rendering nihilo minus quam 
quivts altus. Proclus perhaps means to hold the other view, for he 
comments (Diehl i. 353) 76 pydevos Hrrov ov povoy A€you av Tay dy 
mpoyeyovotwy cai Ocatav tis Pvoews GAAG Kal alTav ToY TpaypdTUY ToeY 
etxotwy. A.-H., and apparently Martin, seem to regard the word as 
neuter. I think the view of Chalcidius the more likely. If a// cosmologi- 
cal hypotheses are provisional, it is ridiculous to require that an 
hypothesis should be ‘more probable than everything else’, before it may 
be entertained. But it is reasonable to stipulate that it shall be at least ‘as 
probable as the alternative proposed by any one else’. Hence I regard 
psnoevos as masc. with the familiar ‘brachylogy’ in comparison. A theory 
‘not less probable than (the theory) of another’ is what is meant. 

29 di 5. 10 peév ody mpooiptoy ... tov Sé Bh vopov. Cf. the better-known 
use of the same antithesis at Rep. 531 d 8, rdvra ratra mpootpid €orw avrou 
Tov vopov dy det padetv. M. Robin, La Place de la Physique dans la Philoso- 
phie de Platon g, n. 2), wishes to take yomos in both places ‘in the legis- 
lative’ sense. This seems a misjudgement. Timaeus is about to sing the 
hiyh praises of God, not about to draft a code, and the tone of the Republic 
passage is similar. 

29 d 7-30 c1. Why is there a world at all? The problem is not why 
world should degin to be, i.e. why God should wake from an ‘eternity of 
idleness’ and set about creating something. The real question is, why 
should there be anything excep! God, the dptarn yuyn? Why is there a 
plurality of things? That there actually is such a plurality is assumed, 
and this should show how wrong it is in principle to find a ‘ monistic’ 
philosophy of the €y xai way type in Plato. ‘Absolutism’ in this sense is 
not to be found even in the Neo-Platonists, It is characteristic of Plato’s 
later dialogues that the question should be raised. In the PAaedo (95 e 9) 
Socrates finds that he has to raise the general question about the cause of 
yéveots and Popa. But all Socrates has to say there, is that sensible 
things come to be what they are because they ‘partake of’ (eré€yec) 
Forms, or because the Forms ‘ become present’ to them (mapeort) or 
‘occupy (xaréye:) them’, When the Form ‘ departs’ or ‘ withdraws’ the 
thing ceases to be what it was. For instance a thing becomes beautiful 
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(the ugly duckling becomes a handsome swan or the like), when and 
if the Form Beauty (avro ro xadcv) becomes ‘ present’ to it; if or when 
the Form ‘retires’, the once beautiful thing is no longer beautiful. The 
Phaedo hints that this account is not quite satisfactory (100 d 3-8), but it 
is the best Socrates has to offer. It amounts to saying that what we call 
a sensible thing is a complex of universal predicates or qualities and that 
a change in any of these universals makes a change in the whole complex. 
In fact, if only our knowledge were adequate, we ought to be able to say 
exactly what a thing is by enumerating the list of its ‘ qualities’ and 
stating the formula according to which they are combined, as in chemistry 
we give formulae for the composition of compounds out of their elements. 
‘Thus the theory comes to very much the same thing as Lotze’s view that 
a ‘thing’ is simply ‘ the law of its states’. (Lotze, Afefaphystk §§ 32-6. 
Cf. Burnet, Greek Philosophy, Thales to Plato § 126.) Obviously this 
solution, whatever its other merits, leaves quite unanswered the question 
why the Forms combine by a certain law at one time but not at another. 
Why, for instance, is the Form of Beauty ‘ present to’ the ‘ugly duckling ’ 
in June, if it was not ‘present’ in May? (This is what Lotze is trying to 
explain by his doctrine that what we call ‘ things’ are all ‘actions’ of the 
one ‘necessary being’.) Aristotle is thinking of this problem when he 
complains that the Phaedo takes no account of efficient causes. (Aled. A. 
991° 8 = M. 1079> c2 wavrwv S€ padriota dtaropyoceey av mis ri wore 
oupPddAAerat Ta cidy Tots adios TdY aicPyTav H Tots yryvopeévots Kat 
POctpopevots. ovTE yap Kivjoews ouvTe peTaBoAns ovdewas eotiv aitia avrots. 
Met. A. 9915 3 = M. 10808 2 ev 5€ 7 Patdwre otrw A€yerat, ws Kai ToD elvat 
Kat Tov yiyver Oat atria Ta. €idn EgTiv’ KalToOt TOY ELOY OVTWY OpWS OU y’yvETat Ta 
peréxovta, €av py To Kevyocov. de Gencratione B. 3359 aAA of pev 
ixaviy unOnoay airiay elvat mpos TO yiver Oa THY Tav eidav dio, MorEp 6 
év Paidwvt wxparys, xtrA.) In the PAaedo and Repudlic the only answer 
suggested is that the Good is the ultimate cause of everything ; everything 
is arranged as itis des/ it should be, the Form of Good is the cause of all 
being. This is developed further in Plato’s later dialogues by means of 
a doctrine of the soul. We get the first statement of the new development 
in the Phacdrus 245 c—e, where an argument for immortality is given quite 
different from any of those used in the Phacdo and Republic. Motion, or 
change (xivyots), is either communicated to things from without, or 
spontaneous and originating within the thing which moves. All com- 
municated or derived movement must in the end be originated by some- 
thing which moves spontaneously from within. Hence that which 
‘moves itself’ must be everlasting, without beginning or end (otr 
droAAva Gat ovre yiyver Oa Suvarov). //it could cease to be, all movement 
whatever would come to an end, there would be no more ‘events’. Now 
Wux7n is just the Greek name for ‘the motion which can move itself’, 
spontaneous activity. Therefore raca yvyy d@avaros, ‘every Yuy7 is 
immortal’. In Laws x. 893b—-899c the same reasoning is given at 
much greater length and with more detail, and is used as a proof of the 
existence and providence of God, the all-wise and all-good Yuy7. Since 
all movement whatever must be originated by something which ‘ moves 
itself as well as other things’, and ywvyy is just the name we give to the 
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“movement which moves itself’, all movement is initiated by the activity 
of some yyy. Consequently what we call ‘motions’ of the yyy, 
thoughts, wishes, memories, feelings, are the primary causes of all 
physical change, and the predominance of law in the universe (the 
‘rhythmical periodicity ’ of the great cosmic processes) shows that the 
xoo os as a whole is under the control cf a supreme soul which is perfectly 
wise and good. This is Plato’s reason for believing that God is, that He 
controls all that happens for wise and good ends, and that He exercises 
a moral judgement of His creatures ‘ according to their works’. 

In the PAilebus the same point is made in a rather different way. All 
that is actual (rdyraza viv dvra) exhibits the combination or mixture of 
two elements, (a) an Unlimited which is capable of unending continuous 
increase or decrease, i.e. quality with a continuous range of magnitude 
(length, volume. degree, intensity, &c.), and (4) Limit, mathematical de- 
termination. For example, every actual temperature is a /emperature, and 
it is a temperature of so many degrees above or below 09 C. The whole 
indefinite range of possible temperatures (‘the hot and cold’) is here the 
‘ unlimited * element, since it admits of infinitely numerous variations in 
two directions; 92, a number, is a ‘limit’; the precise temperature 
which we call 92° C, is a ‘mixture of unlimited and limit’ (PArledus 23 c- 
26d). There must further be a cause of every actual combination of 
unlimited With limit (dvayxatov ... mdvra ta yryropeva did tiva airiav 
ytyveoOa, ib. 26 e 3), and since ‘all the good things that come to us’ 
(sca xarka mayta piv yeyove, ib. 26b1), health, beauty, wholesome 
climate, moral excellence, depend on the righ/ combination of the two 
factors, Plato infers that ‘mind’ (vovs) is the cause of this union of the 
two elements (vovs dori yevous THs TOU TavTwy aitiov AExGévros, ib. 30 € 1). 
(The Zaws x. 896e, enables us to add that not only are wise and good 
minds the causes of all realization of the right combinations, but bad and 
foolish minds are the causes of the realization of wrong combinations, 
disease, unwholesome climate, &c.) 

Now, how does this take us beyond the Phaedo? In this way. The 
Phaedo had laid it down that the real meaning of the famous formula of 
Anaxagoras, ‘ mind set things moving’, is that the good or dest is the cause of 
all the order inthe world. But it had been left unsettled by what agency 
good is thus realized in the order of things. In the later dialogues Plato 
follows up the thought he had expressed in the Sophzs/es that vots ‘mind’, 
‘sense ’, ‘ reasonableness’ cannot exist except in a Yuyn (Sophist. 249 a 4 
aKa vovv pev éxev, Conv 5€ py Pow j—Kal Hs ;—adXa Tata prev dugo- 
repa évovr atta A€youey, ov pny ev Puy ye Pyvopev atro Exew avira ;—xai 
viv av €repov Exo tporoyv ;) by teaching that in the end a// that happens is 
due to the agency of souls and that the supreme soul, God, is perfectly 
wise, and therefore, in virtue of the Socratic doctrine that virtue is know- 
ledge, perfectly good. Thus in Plato’s latest writings, souls, and particu- 
larly the supreme soul, God, have an importance for theory which they 
had not in the Repud/ic or any earlier dialogues. It is the activity of soul, 
acting for the sake of what it believes to be good, by which the actual 
course of nature is made an approximate, though never a complete, realiza- 
tion of good, an ‘imitation’ of the perfect order of the Forms. 
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In the mouth of Timaeus we must not expect to find this natural 
theology presented, as it is in the Laws, in a form which is meant to be 
‘science’, Natural theology claiming to be science was the creation of 
Plato himself, and Timaeus was an old man when Plato was born. He 
speaks the language of religion rather than of ‘scientific theology’. He 
puts the matter in this way. The goodness of God explains both why 
there is a world at all and why it is a good world. God is perfectly good 
and @6dvos, the ‘ grudging’ ‘ dog-in-the-manger ’, disposition which seeks 
to engross all that is good for itself is bad and therefore foreign to God. 
(For the sentiment cf. Socrates’ own words at Phaedrus 247 a7 pOovos 
yap é&w Oelov xopov torarat, and for the precise shade of meaning of 
@Oovos such phrases as Aeschylus Agam. 263 xAvoys’ dv etdpwv ovdé 
ovywon pOovos, ‘but if you keep the news to yourself, I shall feel no 
grievance’, and the common colloquial otdets POovos, e.g. Phaedo 61d g 

& pev oby Tvyxavw dxyxows POovos ovdeis A€yev, ‘I shall be only too glad 
to tell you what I have heard’, ‘I have no wish to keep it fo myself’. 
Timaeus is thinking of the common Greek view that 76 Oetov is POovepov, 
‘grudging ’, in its bestowal of good things.) So just because God is good, 
He does not keep His blessedness selfishly to Himself. He seeks to make 
something else as much like Himself in goodness. It is of the very 
nature of goodness and love to ‘ overflow’, This is why there is a world, 
and why, with all its defects, it is‘ very good ’ (cf. Dante, Paradiso xiii. 52, 
Cid che non more e cidche pud morire | Non é se non splendor di quella 
idea | Che partorisce, amando, il nostro Sire). The world is not perfect, 
it is not as good as God Himself but only ‘as like Him as may be’, 
(wdvra ort padwra... raparAyow. éavto). This does not mean, as the 
popular Platonists of the early Roman Empire taught, that ‘ matter ’ is 
the source of evil. The cosmology of Timaeus is a cosmology without 
‘matter’, and Plato teaches expressly in the Laws that ‘souls’ are the real 
causes of all evil as well as of all good. It means that since the world zs 
not God, but something derived from and dependent on God, it cannot be 
as good as God Himself. If it were, there would be no distinction 
between God and the world ; the world would be just God over again. 
Plato is no ‘ Pantheist’. It is because the world is not itself the ‘supreme 
being’ but something dependent on the supreme. being that it cannot be 
wholly perfect, (just as the Neo-Platonists taught that an ‘ effect’ is always 
less perfect than its ‘cause’, or as Leibniz said that in every created 
thing there is an element of ‘metaphysical’ evil). Plato does not 
commit himself to any statement about the amount of evil in the world, 
beyond the one general contention that, being the work of an all-good 
God, the world as a whole must be good, i.e. the evil in it must be 
subordinale to the good. In the language of the Laws, ‘ disorderly 
motions’ must be subordinate to ‘orderly motions’, This leaves us 
quite at liberty to admit the existence of as much real evil as we please, 
provided we do not forget that it is ‘overcome’ by good. Plato is quite 
free from the tendency of the Stoics or Spinoza to treat evil as an illusion. 
Partly his intense moral earnestness keeps him from the ethically shallow 
view that evil is ‘only appearance’. Also, not being a ‘ Pantheist’, he 
has not the motive of the Stoics and Spinoza for minimizing evil, They 
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could not admit that there is any real evil at all in nature without having 
to deny the perfection of ¢heir God.’ 

gO a 2-6. Boudnbeis ydp ... wdvtrws Guewvov. When we are told that 
God made the world good by taking over ‘all that is visible’ in a state of 
confused and disorderly movement and reducing it to law and order, we 
must not, like Plutarch, imagine that this is to be understood literally as 
if Plato meant to say that there once was a time when there was mere 
confusion and chaos, random movement without any ‘laws of motion’. 
Such an interpretation would be absolutely inconsistent with the later 
emphatic statement that time and the otpavos ‘ came into being ’ together. 
Plutarch appeals to the fanciful Orphic myth in the Pols/icus where we 
are told of alternate periods of order and disorder in the life of the 
xoopos, but we have no right to interpret the Zimaeus by this myth. 
The express statements of Timaeus at 33a2 that the ovparos was 
constructed so as to be adyypws xai dvogos, at 32 3 that its body can 
only be dissolved by him who constructed it (who declares at 41 b that 
he will never ‘dissolve ’ a single heavenly both and at 36e 4 that when 
the soul of the xoapos had been united to its body it began ‘an unceasing 
and reasonable life for all time’ (Oetav dpynv ypfaro amavorov Kai 
éudpovos Biov zpos Tov avuravra ypovoy), completely exclude the whole 
conception of antithetic cycles in which order alternately reaches a 
maximum and a minimum. On this, as on some other matters, he is 
not in agreement with Empedocles. Timaeus then cannot be supposed 
to be seriously teaching the formation of the world from a pre-existing chaos. 
But it is intelligible that he should use imagery which suggests the notion. 
Whatever Timaeus or Philolaus might think, the early Pythagoreans 
started from the Milesian cosmologies of Anaximander and Anaximenes 
which assumed the plurality of ‘worlds’ and regarded them as perishable 
formations derived from a primitive ‘boundless ’ something. We know 
from Aristotle that they themselves speculated about the process by 
which an otpavds is formed (A/ef. N. 1091* 14 havepas yap A€yovow ws Tod 
é&vos avorabévros ... ibis Oo Eyyota Tov dmeipov [dri] eiAxero kal 
éxepaivero iro Tov méparos), and that they believed in a‘ boundless ’ which 
is outside the xoopos (Physics A. 213 22 elvat 5 épacay xai of [vbayoperot 
KEVOY, Kal éreuTtévat AUTO TH OUpaye éx TOU amreipou TrvEvpaTOS ws avaTvEorTL 
cai Td xevov, & Siopifer ras Pvoes,) and from Plutarch that some of them, 
at least, believed in the ‘ plurality of worlds’ (de defectu oraculorum 422» 
where we learn that the Pythagorean Petron held that there are just 183 
‘worlds ). It is therefore natural that though Timaeus himself believes 


1 Yet we must not credit either Timaeus or Plato with a ‘ finite God’, like the deity 
of J. S. Mill and others, who is supposed to ‘do the best he can’ for us, but to be 
hampered by the intractability of a material independent of him and not wholly 
amenable to his good intentions. There is no trace of this independent ‘ matter’ in 
the Zimacus, and it is expressly excluded in the Laws by the doctrine that all 
‘motions’ are originated by yvyai. The reason why the Creator cannot make a 
world as good as Himself is that ‘I’. holds the view of causality, afterwards elaborated 
by Neo-Platonists and Schoolmen. An effect, being an ‘image’, cannot be on the 
same level as its cause, but must be to it as reflection is to object reflected. It is for 
much the same reason that the Schoolmen are careful to insist that God’s omnipotence 
does not extend to the power to depose Himself or to decree ‘ quod Deus non sit Deus’. 
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in a single ovpayves which lasts all through time, he should continue to 
employ language which reflects the ideas of the older members of his 
- society, though in a ‘ Pickwickian” sense of his own. We shall come on 
other traces of the connexion of Pythagoreanism with Milesian ideas later 
on, The real meaning, then, would seem to be this. Apart from the 
activity of God, if per impossibile you could ‘eliminate God’ from the 
scheme of things, law and order would vanish, you would be left with 
mere chaotic confusion. So in 30b Timaeus first speaks as if God 
began by putting ‘rationality ’ into the world’s soul and thus went on to put 
that soul into a body, as though there had been a body of the world 
before it had a soul and a crazy or irrational soul before the rational soul. 
But we shall find him afterwards (34 bro) carefully explaining that this 
language is not to be taken literally. It would be better to say that body 
is put into soul, since it is the activities of soul which cause bodily move- 
ment, not bodily movement which causes them. 

30 b 1-2. odSey dyénroy. The usual meaning of dvonros is ‘thoughtless ’, 
‘silly’, but here the word is shown by the context to be used in the excep- 
tional sense of ‘ mindless °. So at PAacdo 80 b 4, where dvoyrw is used as 
antithetical to vonTa, there is, as Bt. say in loc. a play on words, the 

context there requiring the meaning ‘unintelligible’ rather than ‘ unin- 
telligent’. The note in the commentary of Olympiodorus on the Phaedo 
(Norvin, P- 161) 6 OTL vonta éotiy ws vontixa’ dSyAoe S€ TO dvrixeimevoy Trois 
YEvopevors bmdpxoy, TO avontoy. etpytat d€ Kat év Trai 7 Aekis eri rhode 
mS Onpacias iS exactly wrong. It argues that since avoyroy in both these 
passages means ‘mindless’, voyrw in the Phaedo passage must mean 
‘intelligent ’, ‘thinking ’. But really it is avoyros itself which Plato is 
using in a forced sense. 

30 b 3. voiv Sav... THe Cf. Sophist. 249 a 4 GAG vody pey exer, 
Lwnv oé Hy popey j—Kal Twos j—ahAa Tavra pev duporepa évovr aurw 
A€yopey, ov pny ev Wuoxyn ye Pycopev avro Exew avira j—kxail tiv’ dv Erepoy 
Exot TpOTroy ; ; 

gO C2-g1 bg. Tovrou 8 Uwdpxovros .. .xatér éorat. Since the physical 
world is something which is always ‘ coming to be’, it must, then, be 
designed after some model (qapddecyyza). And since it is a thing which 
has a yyy and is alive, the model must also be a {gor or living creature. 
But what living creature? Since the various other {oa are parts of the 
visible world, which also, as a whole, has a life of its own, the model or 
type after which it is made cannot be the same as that of any of these, 
which are only component parts of the whole. As the world is an 
aia@nrov Laov which includes all other aio@yra (aa (planets, men, beasts, 
fishes &c.), its model must be a vonroy Cwoy or ‘ intelligible living creature ’ 
which embraces within itself all the other vonra wa, all the other ‘ types’, 
as parts. This amounts to saying in pictorial phrase that the model or 
plan which is always being realized but never is finally realized in the 
visible world is the complete system of the Forms or ef5y. The visible 
world, in fact, is to this model what a ‘circle’ which a geometer is drawing 
with a pair of compasses is to ‘fhe circle’ of which we read in analytical 
geometry. So Timaeus says that God’s model is the vonrov fwov. The 
complete system of «iéy is a voyrov because it cannot be seen but only 
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grasped by thought; the eye with which we see it is the eye of the mind, 
not that of the body. It is a {Gov because Plato holds that just as there 
is a soul to my body and another soul to yours, so the whole of a// body 
has a corresponding soul. (See the argument on this point in PAi/ebus 
30a3-b7.) The thought, in its crudest form, goes back to Anaximenes. 
The yryq, ‘ the breath of life’, which a man keeps drawing in so long as 
he is alive but gives up once for all at death is identified with ‘air’, the 
very stuff of which Anaximenes held all the ‘worlds’ to be made. A 
‘world in being’ makes good all the waste in it by drawing in draughts of 
the ‘ boundless air’ from without, just as a man keeps himself alive by 
breathing. The doctrine passed in this crude form into the earliest 
Pythagoreanism; Aristotle speaks of the Pythagorean view that the 
world breathes in ‘ wvetya and void’ from the ‘ boundless’ in the passage 
already quoted from Physics A. 213° 22 and again in a fragment of his 
lost monograph on Pythagoreanism (Arist. Fr. 201, rov piv obpavoy etvac 
éva, ewevrdyerOar 3 éx rot dreipov ypdvoy TE Kal rvony Kat TO Kevov & Siopilec 
éxaatwy Tas xwpas, where the reference to ‘one’ world seems to show that 
Aristotle is not thinking merely of the ear/ies# Pythagoreans). Timaeus 
is as far removed as Plato himself from the materialistic identification of 
‘soul’ with ‘ breath’, but both are influenced by the old analogy. If it 
sounds strange to us to speak of the system made up of the Forms as . 
a {woy we may remember, perhaps, that the word was used more freely 
in Attic Greek than ‘animal’ in English. Any figures in a painting or 
tapestry, whether they represent ‘ animals ’ or not, are called {aa and the 
vox propria for a painter (not necessarily an ‘ animal painter ’) is aypagos. 
So in astronomy the fvyév or Balance is one of the {wéca as much as the 
Ram or the Bull. 

Be careful to note that Timaeus speaks throughout of the voyroy fwor 
as something quite distinct from the ‘artist’ (Sypcovpyos) who uses it as 
his model. It has been prorosed to regard this distinction as only part 
of the fanciful imagery of the dialogue. ‘Those who hold this view adopt 
the interpretation of the Platonic ety which goes back to the Alexandrian 
Jew Philo, that they are ‘thoughts of the divine mind’. This phrase 
itself is grossly ambiguous. In current language a ‘thought’ may mean 
either (1) that which some thinker knows or believes, e.g. ‘that all right 
angles are equal to one another’, ‘that the battle of Bannockburn was 
fought on St. John Baptist’s day’, or (2) the act or process of knowing or 
believing. The Neo-Philonian interpreters of Plato appear to regard the 
cin as ‘thoughts of God’ in sense (2). This interpretation, however, 
is demonstrably un-Platonic. The only place in Plato where it is even 
suggested that an eldos is a vonpa, a ‘notion’ or ‘thought’ which ‘ takes 
place’ in a Wy yy, is Parmenides 132b3, where the youthful Socrates 
desperately suggests that an ‘ eféos is a vonpa and is zm the soul which 
thinks it’ (y7 ray ciday Exacroy 7 TOUTWY VOnpa Kal ovdayov alte rpoonKy 
éyytyvecOar drAAOM H €v Yuxais). But the suggestion is at once set aside on 
the obvious ground that every ‘thought’ is a thought adou/ something, and 
it is this something which is the efdos. That is, the efdos is not the ‘thought’ 
in the psychologist’s sense, but the ‘object’ of the thought, 6 émi racuw éxetvo 
ro vonpa. érov vor (ib, 132 C 3). The idx are not the ‘thoughts’ of any mind, 
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they are what minds think @éouf. And to call the vonrov {wow a ‘thought ’ 
of God, in the psychologizing sense, would mean in effect that scientific 
truths, e. g. those of geometry, are only true decause God thinks they are 
true, whereas the very application of such predicates as ‘ omniscient’, ‘all- 
wise, to God implies that God thinks these propositions because they are 
true. God, according to Plato, is a yvyy, and the eidy are not states or 
activities of Yvyai, they are the odjects which yoyxai think of and which 
they know when they think truly. This does not mean that they are ‘supra- 
sensuous things’ like sensible things, but inaccessible to our senses. All 
that is meant is that God thinks truly about them because He thinks ot 
them as they are. For example, 3+ 2 is not = 5 because God believes 
‘34+2= 5’; God thinks ‘34+2 = 5’ because it is true that 3+2 = 5, 
and God thinks only what 1s true. 

We must also beware of the Neo-Platonic interpretation which dis- 
linguishes between the Demiurge or ‘creator’ and the supreme God. 
The Neo-Platonists identify the supreme God with the principle they call 
‘the One’, i.e. with the Form of Good spoken of in the Repud/ic. From 
the One, according to them, proceeds vots and from vous proceeds the 
Soul of the World. These three dpyixat trooracess, the One, vois, the 
Soul of the Whole, form the so-called ‘trinity’ of Plotinus, and the Neo- 
Platonists maintained that it is the second member of this series, vots, 
which is meant by the Demiurge, the voyroy faov being the first member. 
So far they are right enough, but the assertion that the voryrov {doy is a 
‘god ’ superior to the mind which creates the otpavds is a development 
for which the dialogues provide no support. God, in the dialogues, is 
the dpiorn Wuxn; the vonréy Cwov or system Of eidy is not a Yvyy at all, and 
the Demiurge of the Zimaeus is exactly the ‘best Yvyy’ which is said in 
the Zaws to be the source of the great orderly cosmic movements, that 
is, he is God, and if we are to use the word God in the sense it has in 
Plato’s natural theology, the only God there is. 

goc 6. xaé’ & nat xard yéyy. The meaning seems to be simply 
‘individually and collectively ’, i.e. each vyoyréy Caov and each group or 
‘family’ of voyra Cada is a member of the atirdfwov. If we attempt any 
further precision of interpretation, we get into apparently insoluble diff- 
culties. Does the xa’ é& mean that each individual {coy has its ‘ model’ 
in the ‘intelligible world’, so that there is not merely a Form of ‘horse’, 
but a Form of Bucephalus and a Form of White Surrey? This would 
imply that there is a distinct eido0s of every individual thing. This view 
was definitely held by at least some Neo-Platonists and read into the 
words before us (Amelius, Theodorus of Asine). But it is hard to recon- 
cile it with the explicit statements of the Platonic dialogues about eid», 
and, harder still, to understand why Aristotle never mentions it if it were 
really Plato’s teaching. His well-known comment, that to account for 
things by assuming the Forms is like thinking that you make it easier 
to count a group by adding to its number, would have been made much 
more forcible if he could have said that Plato in fact ‘doubled’ everything. 
Or docs xa éy refer to infimae species, such as horse, man, xara yévy to 
larger groups, such as mammals, quadrupeds, and the like? This was 
the view of Atticus, and it seems to me borne out by the fact that Aristotle 
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does raise the difficulty of the relation of the Form of ‘ox’, ‘horse’, and 
the like to the Form of {dor (cf. e.g. Afe/, M. 10858 23 ravrwy 5é Kowor 
TOVTWY OTEp Et THY ElOWY TOY WS yévous ovpBaiver Starropetv, Grav Tis O79 Ta 
xaGdrov, wérepov 76 CGov aire év Tw Cww 7 Erepov abrov (wou). Proclus has 
a theory to which he alludes more than once (Diehl i. 402, 418, iii. 1) 
that the atrofwor properly contains just four ida. He does not make it 
at all clear what he has in mind, but I suspect that he is reproducing a 
eenuine ancient tradition. Cf. Aristot. de Anima A. 404” 18, where 
Aristotle, after alluding to the construction of the world-soul in the 
Timaeus, goes on to say that Plato taught ‘similarly’ in his oral discourses 
(év rois wepi diAovodias Aeyouevors, apparently a reference to the famous 
‘unwritten lecture’ about the ‘ good ’) that atro péy ro Cwov ef airns rips 
rou évos id€as Kai TOU mMpwrov pyKovs Kat wAaTous kai Babous, ra 5 dAAa 
Gpovorporws. Complete discussion of this must be postponed until we 
can comment fully on 35 a ff., but the general meaning seems to be that 
the avrofwoy has solidity or volume, and hence that it contains the 
elements point, line, surface, solid, which in their turn are derived from 
the numbers 1, 2, 3, 4, the same which give as their sum ro, and as a 
series form the original rerpaxri’s of the Pythagorcans. Aristotle more 
than once dwells on the point that the Academy also held that the 
‘numbers which are the Forms’ are confined to the dexds (Alef. A. 1073% 
20 wept O& ray apOpuor Gre pev ws mepi dretpwv A€yovor, Gré 8’ ds péxpt 
mys Sexados aprpevwv, Ib. 1084" 12 ef péxpt THs Sexddos 6 aptOpds, worep 
Twés hac, mpwTov pev Tax ériActWer ra €id5y). This seems to be at the 
bottom of Proclus’ never fully explained statements. 

goc 7-8. 1rd ydp Bi~.. weptkaBdy dye. Atticus raised the question 
whether the Demiurge himself is one of the {oa contained in the airolwov. 
If not, the ‘ model’ does not contain a// vonra {oa within itself; if he is, he 
is himself not réAcos. The Neo-Platonists had various ways of dealing 
with the difficulty, which may be found recorded in Proclus. If the 
question is to be raised at all, the answer presumably should be that, since 
the Demiurge has no body, he is not, speaking strictly, to be called a 
{oov, but simply a yvxy, and further, since a yyy is not an eldos, the 
dptary Wvyy Clearly neither is, nor is included, in the system of eid. No 
doubt it might be urged that if, as we are often told by Plato, ‘ universals’ 
correspond to eid, there ought to be an efdos of Wuyy, and the dpiory 
Yuyy ought to ‘participate in’ or ‘imitate’ this efdos. Thus we can 
understand how a Neo-Platonist like Amelius came to distinguish two 
Demiurgi, a ‘ prior’ and a ‘ posterior’, and how Proclus was led to still 
more subtle refinements. But it is idle to read any of these subtleties 
into the Platonic text. 

30 d 2. TG ydp Tay vooupdvwy xadAiorw Kat xatd wdvta reddw. It is 
simplest to take ray vooupevwy substantivally, ‘the fairest of all objects of 
thought’. Proclus wishes to take it adjectivally, and to ‘understand’ 
{wuv as the substantive to be supplied. This is grammatically possible. 
We could not, of course, ‘supply’ the word by anticipation from the 
following aor, but it might quite well be ‘ understood ’ on the strength of 
the preceding {wa of c 7. 

31a 2-b 3. worepov ody... er €orar. Next the question is raised whether 
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there is only one otpavos or many, and possibly infinitely many. The 
question is a perfectly intelligible one when we remember that an ovpares 
meant to the early cosmologists simply a ‘stellar’ or planetary system. 
There was nothing in the word otpaves OF xuopos, as there is in our word 
‘universe ', to suggest that “many ovpavot’ or ‘many xocpor’ is a confra- 
dictio tn adtecto. The reference here, and again at 55, to the theory of 
‘innumerable ovpavot’ has been supposed to be meant as a criticism of 
the famous Atomist Democritus. This is more than unlikely. There is 
no passage anywhere in Plato which shows beyond doubt that he knew 
of Democritus. If he had known anything about him, he would probably 
have been attracted by his insistence on the difference between sense- 
perception and thought (a capital point in Plato’s own doctrine), and 
also by his corpuscular physics, though he would have disapproved of 
his denial of teleology and divine agency. As for mere allusions to 
Atomism, if there really are any such allusions in Plato, they do not 
require to be explained by knowledge of Democritus. The Atomic 
doctrine had been propounded originally not by Democritus but by 
Leucippus, who appears to have been a pupil of Parmenides, and thus as 
old as, or older than Socrates, whom Plato describes as meeting Par- 
menides when Socrates was ‘ very young’ and Parmenides about sixty-five 
(Parm. 127 b). Moreover, we must remember that the speaker is not Plato 
but Timaeus. He can hardly be alluding to D., who would be a com- 
paratively young man at the supposed date of the present conversation, and 
belonged to a very remote.part of the Hellenic world. Such resemblances 
as we shall discover later on between Timaeus and Democritus are most 
naturally explained by the fact, well known to ancient writers on the history 
of science, but too much overlooked in modern times, that Democritus him- 
self was strongly influenced by Pythagoreanism. If these are real allusions 
in the dialogue to Atomism— but the fact is doubtful—this is most readily 
accounted for by the connexion of Leucippus with the Eleatics (for which 
cf. Theophrast. af. Simplic. zw Physica 28, 4, R. P. 185). If Ecphantus, 
who also taught ra ey mpwra adiaipera elvat copata (Dovogr. Gr. 566, 
R. P. 76 b), is, as Diels held, a figure of the fifth century, ‘Tl. might know 
of him. But it is equally possible that he belongs to the fourth-century 
revival of Pythagoreanism by Archytas and his friends. 

‘The ‘innumerable worlds’ are not specially connected with Atomism, 
but are a regular feature of the earliest Greek cosmologies. With the 
exceptions of Heraclitus, the Eleatics, and Empedocles, all the early 
‘philosophers ’ of note appear to have believed in a plurality of ‘ worlds’. 
This is, as it is the merit of Bt. to have shown, certainly true of Anaxi- 
mander, Anaximenes, Anaxagoras (for this last see EGPA.* 269-70", and, 
what ts still more to the point, we know it to be true of the early Pytha- 
goreans or some of them. As the question was one on which the 
Pythagoreans themselves had not always been agreed, it is natural that 
Timaeus should deal with it at the very outset of his exposition, As for 
Plato himself, the one thing in his writings which looks at all like a reference 
to Democritus has to do not with science but with religion. It is the 
fierce attack in Zazus x. 899 d ff. on the heretics who admit the existence 
of gods, but deny that they concern themselves with our fate or conduct. 
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This doctrine was notoriously a grand point with Epicurus, who began 
his career about forty years after Plato’s death, and Epicurus was indebted 
for his general view of the world to disciples of Democritus, and even for 
a time called himself a Democritean. Hence it has been suggested that 
Plato’s heretics may be disciples of Democritus, The inference is, how- 
ever, very precarious. The secular tone to which Plato objects was really 
characteristic of all the carly physicists. The one author whom Plato’s 
language in the Zaw's shows him to have certainly in mind is Empedocles, 
who is quite definitely alluded to at 889 b 1-2. ‘The denial of providence 
was indeed no new thing at Athens in Plato’s time. ‘Thirty years before 
his birth Aeschylus had complained (Agam. 369) of the same thing (ov« 
épa ris | Ocovs Bporay afwutcGat peAcy), and Xenophon represents Socrates 
as engaged in polemic with ‘ free-thinkers’ whom no one will suppose to 
have been ‘Democriteans’ (J/em. i. 4, especially § 11, where the opponent 
raises the very point, ef voui{ouue Geovs advOpwruv re ppovrifew, ov ads 
apeXotny avrarv). 

As for the doctrine that there is only one otpaves, the earliest writing ot 
first-rate importance in which it 1s taught, after Heraclitus, is the Zrmacus 
itself. Its acceptance by the great majority of later philosophers and men 
of science is directly due to the influence of the Zimacus and of Aristotle, 
who on this point throws over the lonian influence which is so marked 
a feature of his cosmology and follows Plato. The reason formally given 
by Timaeus is that the model, the voyrov {wor, is one, as it ernbraces all 
the types of fGa, and therefore the copy, the sensible world, must repro- 
duce this characteristic of all-inclusiveness and be ove also. Why should 
this prove that there is only one copy of the voyrov aor, since it might 
be urged of any Form that it is one and only one, yet the ‘ copies’ of 
other Forms (Man, Horse, &c.) are indefinitely many? I suppose that 
what is really meant is that there is thorough-going interconnexion 
between all the parts that make up ‘nature’; whatever is ‘sensible’ at 
all stands in definite interconnexion with everything else that is sensible, 
and thus the complex of ‘all the sensible’ is a single system. Similarly, 
though there is not really one single stellar system, as Plato supposed, but 
many—modern astronomers talk of ‘streams’ of suns drifting in different 
directions—still they are all definitely related to one another, and conform 
to one and the same set of ultimate laws of motion, and thus do form 
parts of one larger system, the ‘ universe’. At least when men of science 
talk about ‘laws of nature’ they tacitly make this assumption, They 
would not give that name to a formula which holds true of our particular 
‘stellar system ' if they thought that it very Jikely does not hold true of 
others. They do really assume that the aic@nrév Caov is one because the 
vorrov Coov is one. ‘ Radical empiricists ’ and ‘ pragmatists’ have some- 
times urged that this belief is a pelidio principi. LE it 1s, all science seems 
to depend on the pefi#io, To deny it would be to break with the most 
ultimate of all Plato’s philosophical convictions, the belief he inherited 
from Socrates that there is just one single organizing principle at work 
everywhere,—the ‘good’. It is in many ways unfortunate that Plato 
should have confused the principle of the ‘uniformity’ of nature with» the 
assertion that there is only one ‘stellar system’. 
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giat. {6a om. Pr. (ter in comm.) Chalc. [Burnet, critical note.] If 
this means that Chalcidius does not recognize the word {Ga here, there 
is a slight inaccuracy. He does render {Ga in a1 by ‘Cuncta quae vita 
fruuntur ’, He does, however, omit the {ga after voyrd in as, on which 
Bt. has no remark. 

gla 4. 13 wepidxov. Note the intentional echo of the vocabulary of 
the oldest cosmology. The word apparently goes right back to Anaxi- 
mander who spoke of the ‘ boundless ’ out of which the ‘ worlds’ arise, and 
into which they perish as ‘encompassing and steering the course of all 
things’ (Aristot. PAys. T. 2035 11, R. P. 17, wai wepréxey dravra xai wavra. 
xvBepvav,—the vocabulary suggests that this is an actual quotation, presum- 
ably from Anaximander, from whom the word dywAe6por as an epithet of 
the ‘boundless’ is cited immediately below). So Anaximenes (Fr. 2, R. P. 
24) says of Azs boundless ayp that it oAov tov Koopov wepeexer. The word 
was originally meant quite literally. The primary ‘stuff’ out of which 
the worlds arise is thought of as extending round them indefinitely far in 
every direction. These echoes of the old lonian cosmological vocabulary, 
which will meet us frequently in the Z?maeus, are manifestly intentional. 
Plato by no means wishes us to lose sight of the fact that the discourse is 
put into the mouth of a man of science who belongs to the generation 
before Socrates. 

g1a 6-8. wddw yap... dpOdrepov. Not an ‘argument from the impos- 
sibility of the indefinite regress’, like that at Purm. 132d 5 ff., since rode 
in l. 8 means the senzszb/e world. The arguments from the ‘regress’ 
seem to have been introduced into philosophy by Zeno the great critic of 
Pythagoreanism. 

31 b 3. els Gde povoyers odpavds yeyors eorw nal é€r éorat. The words 
should be carefully noted. In the earlier Platonic dialogues (for example, 
in ep. v) yéveots and ove are placed in sharp antithesis to each other, 
as indeed they are by Timaeus himself at 27d 6ff. In the PAzlebus we 
find a maturer doctrine according to which there is a positive relation 
between them. This comes out first at 26d 7, where the process by 
which a definite combination of limit and unlimited is effected is called 
yéveots eis ovotay éx TOV peTAa TOV TEpatos aTepyacpevwy pétpwv. It is 
a yéveors because it is a process, exhibits ‘ passage ’, but it ends in the 
establishment of an ovata, something with a definite and determinate 
character of its own. Just in so far as we can detect definite /aw in the 
sequences of the physical world, just so far as they exhibit definite 
numerical relations, we can say that they are not mere ‘change’ or 
‘ variation’, but change which leads to a stable ‘being’. Consequently 
a little further on (PAilebus 2768) the ‘mixtures’ of the limit and 
unlimited are actually called pecwry xat yeyernuévy ovcta, a phrase which 
would hardly have been possible to Plato when he wrote of the relations 
of yéveots and ovoia as he had done in the Phaedo and Republic. We 
may illustrate the importance of this conception of yéveots eis ovatay by 
a reference to the part played in modern science by the notion of fixed 
natural constants or invariants. Water can pass through an indefinite 
number of changes of temperature, but there is just one definite tempera- 
ture (the ‘ freezing-point ') at which pure distilled water under the pressure 
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of one atmosphere will freeze at sea-level, and just one other at which it 
will ‘ boil’, We might say that the main aim of science is just to detect 
with maximum accuracy these natural invariants. According to the 
classical Newtonian mechanics, the ‘mass’ of a given body is just such 
an invariant. Recent electro-magnetic theory suggests that mass may 
after all not be an absolute constant. It then becomcs our immediate 
problem to find something else to take its place as a natural constant. 
It may be that science will never discover any apparent invariants which 
subsequent investigation will not show to be only relatively constant. 
But it is the business of science every time we fiud our old constants 
turning out to be variable to look for new ones which are less variable. 
That we can never be sure that we have fourtd absolute physical constants 
is just what is meant by saying that nature is a yéveous; that at each 
failure of the old ones we find new ones which are less variable 1s what 
is meant by saying that it is a yéveows cis ovoiay. It is this doctrine of 
yeveows eis ovoiay which explains why Timaeus here say's that the world of 
nature ‘having come to be is and still shall be’. Surictly speaking, the 
whole conception is not quite in accord with the sharp antithesis ‘Timaeus 
began by drawing between ‘that which always is and never exhibits 

éveots’ and ‘that which becomes but never is’. Formally he has taken 
his starting-point from the doctrine of the PAacdo, as is natural when we 
remember that the Phaedo is, as Bt. has said, virtually dedicated to the 
Pythagoreans of Phlius, and that Timaeus is a fifth-century Pythagorean. 
One may doubt whether any actual Pythagorean of the filth century 
would have used a phrase which really implies the doctrines of the 
Philebus, thouzh we should be careful to remember that the PAiebus too 
is based on Pythagorean ideas, and that Socrates is the speaker there. We 
can hardly doubt that the clear conception of a yeyevnpevy ovcta is a result 
of Plato’s own personal thought ; Timaeus is not allowed to explain, but 
only to imply it. 

The accentuation ¢orw is clearly right. The late Dr. Adam, in his 
pamphlet on the Nupsial Number of Plato, gives an interpretation which 
requires us to read yeyovws éorw and to construe yeyovus é€ore nat €rt Egat 
yeyovus, ‘has come into being and shall hereafter come into being again’. 
The object of this decidedly harsh way of taking the words is to get the 
doctrine of the alternate creation and dissolution of the otpavos into the 
Zimaeus. Some Pythagoreans held the theory, according to the curious 
passage of Eudemus given at R. P. 84, on the authority of the commentary 
of Simplicius on the PAysics of Aristotle. But we have already seen that 
Timaeus expressly denies it. 

1 The Nuptial Number of Plato p. 68 n. 2, where the words are quoted with éové 
re for the correct reading éortv, and rendered ‘ has been born and shail be born heie- 
after’. (We have no nght to retain the re against the consensus of A and F, and, 
with it or without it, the preceding word should be gor, not éo7i.) In the iinportant 
Appendix to Bk. VIII of the Acpudiic, in which Dr. Adam gives his final views 
about the famous ‘ number ’, the reference to our passage has been, rightly, removed. 
We must not misinterpret what is said e.g. at Laws iii. 676-7 about recurrent focal 
floods and fires which cause breaks in the history of Luman civilization as though it 
had anything to do with the notion of alternate cosmical cycles. The myth related 
‘in play ° (wadidy iyxepacapévous, Politicus 268d 8) by the ‘ Eleatic stranger’ must not 
be taken as part of Plato’s own ‘ philosophy’. 
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3 b 4-32C 3. cwparoedeés 5é.. . bd Tod curdHoarros yeréeoOar. ‘Nature’ 
is corporeal; bodies are visible and tangible. If they are to be visible 
there must be ire, if they are to be tangible, they must be solid (i.e. must 
offer resistance to touch), and therefore there must be ear/h. So there 
are fire and earth in the composition of the ovpaves. But fire and earth 
are the two end terms of a series between which there are two inter- 
mediaries, air and water. These two intermediaries then must also be 
real if the ‘opposites’ fire and earth are to be wrought into stable com- 
pounds. Thus we arrive at the familiar ‘four roots’ of Empedocles as 
a first rough analysis of the components of body. Timaeus reveals him- 
self thus early in his narrative as aiming at a contamination of Pythagorean 
mathematics with Empedoclean chemistry and biology. Empedocles had 
been content to treat the existence of just these four roots and no more 
as an obvious fact; ‘Timaeus, in the true Pythagorean spirit, offers us 
a mathematical or quasi-mathematical reason why there should be four 
of them and why there should be just the four there are. LPefore we 
consider the details of his statement, it is necessary to make some com- 
ments of a more general nature. (1) Note that we are offered a mere 
rough preliminary account. Later on (53 ¢ 4 ff.) Timaeus proposes a 
much more thorough analysis of bodies based on the geometrical structure 
of their corpuscles (thus getting back from Empedocles to Pytha- 
goreanism). The Empcdoclean classification is given merely as a first 
approximation. ‘Timaeus himself is so far from regarding the four ‘roots’ 
as final that he says expressly that, so far from being orotyeta, e/ementa, 
the ABC of nature, the four roots do not even deserve to be called 
‘syllables’ (48 b 8). Here Plato shows much profounder insight than 
Aristotle, who argues at great length in the de Generatione that, for very 
bad @ priort reasons, the simplest actual bodies must be just the Empedo- 
clean four, and raises difficulties about the further mathematical analysis 
of their corpuscles. (2) Of course it is Timaeus and not Pilato who is 
speaking, and it is Austerically right that Timaeus should take the four 
‘roots ’ of Empedocles as the starting-point for his theory. See particu- 
larly LGPA.? 292 ft., where it is shown that the key to understanding the 
Pythagoreanism of the later fifth century is to be found in the fact that the 
Pythagoreans of that age accepted, in their main outlines, the medical 
and physiological doctrines of Empedocles and the Sicilian medical school, 
and were therefore anxious to bring his four ‘ roots’ into connexion with 
their own traditional analysis of things into liinit and the unlimited. This 
is why Timaeus begins by adopting Empedocles’ classification of bodies, 
but later on offers a theory of the geometrical structure of the ‘roots’ 
which makes each of them an example of the combination of wépas and 
arepov. All this does not commit Plato himself to more than a general 
approval of the lines on which the doctrine is worked out, though, since 
he held that cosmology is not exact science, there is no reason why he 
should not regard the views he has borrowed from Empedocles as satis- 
factory provisional hypotheses which do fuller justice to the facts, so far 
as already ascertained, than any others. (3) Note also carefully that 
Plato assumes that the classification covers a// the bodies in nature. As 
we shall see, the stars are ‘fire and earth’, fire being predominant in 
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them. There is no trace of the peculiar doctrine of Aristotle, according 
to which the ‘roots’ constitute only the bodies lying between the centre 
of the universe and the orbit of the moon, the celestial ‘spheres’ and the 
stars and planets in them being made of a nobler ‘ fifth body ’ (weumrov 
compa), which is homogencous and simple, and has a peculiar dynamics of 
iis own. This theory of an absolute distinction between ‘terrestrial’ or 
‘sublunary’ or ‘elementary’ matter, the matter, as we should put it, of 
which chemical compounds are formed, and ‘celestial’ matter makes 
astro-chemistry impossible in principle, and, since it was part of the 
Aristotelian theory that the dynamics of the two kinds of matter are radi- 
cally different, the doctrine proved an even more serious impediment to 
the prevalence of sound views in astronomy at the revival of science in the 
early seventeenth century than ghe ‘ geocentric’ hypothesis. It is to meet 
this false theory that Galileo dwells at such length on sun-spots, the 
unevenness of the surface of the moon, the existence of variable stars, in 
his famous Dialogue on the Two World-Sysfems. It is most important to 
be clear on the point that the whole theory of two radically different kinds 
of ‘ matter’, each with its own peculiar dynamics, was not characteristic 
of Greek science in general; it was a most unfortunate invention of 
Anistotle in particular. Before him (as may easily be seen from any good. 
work on early Greek science) no cosmologist had ever suggested that the 
‘heavenly bodies’ are made of anything but the stuff of which all other 
bodies are made, or that the same dynamics is not applicable alike to the 
movements of planets and the movement of sticks and straws in an eddy 
or of a stone swung round by a string. This is as much the assumption 
of Anaxagoras and Empedocles and Leucippus as it is that of Newton. 
Aristotle invented the whole unhappy theory because he wanted to main- 
tain the divinity of the heavenly dodies, and therefore to assert that they 
are unchanging and move always with absolute uniformity.! If they were 
made of the four ‘roots’, he thought, they could not be unchanging, for we 
habitually see one ‘root’ being transmuted into another (a point on which 
Aristotle agrees with the earlier Ionians and with Timaeus, and dissents 
from Empedocles), and if their dynamics were the same as those of 
terrestrial bodies, their movements ought to be rectilinear. But Aristotle 
held that since there is no infinite space, rectilinear movement cannot go 
on for ever in the same sense. If the ‘heaven of the fixed stars’ has 
a rectilinear path it must periodically reverse the sense of its movement, 
and thus there would be periodically recurrent breaches of continuity in 
a movement which, belonging to a divine body, ought to be everlastingly 
self-same, continuous, and uniform. Hence the dynamics of ‘celestial 
matter” must be wholly different from the dynamics of earth, water, &c. 
The latter tend, if not interfered with, to move in rectilinear paths; the 
first ‘law of motion’ for celestial bodics is that when not interfered with 
(and they never are interfered with) they revolve in circles (see the long 


1 This was, in fact, a return tothe notions underlying the myths of so many peoples, 
about Father Sky and Mother Earth and the tragedy of their separation. The most 
obvious of the many fatal objections to all attcmpts to derive the early Greek scientific 
cosmologies from ideas of this kind is that Greek science begins (with Anaximander) 
by rejecting all such conceptions, lt starts with ‘innumerable’ ovpavof, not with one. 
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exposition of all this in Physics @. 2585 10—-265%12). On this theory 
the ‘circular revolutions ’ of heavenly bodies needs no explanation, being 
simply ‘ natural’, an ‘ w/fmale inexplicability’; in fact, that gravitation in 
which Newton found the key to the mechanics of the solar system, 
requires no further explanation whatever. We must not ask at all for 
a ‘cause of gravitation’. As we shall see, this is one of the main points 
of difference between Plato and Aristotle (as it is also a main point of 
difference between Aristotle and Newton), and was recognized as such 
by Platonists in antiquity. (4) We note again that at 41 b4 it is expressly 
taken for granted that the nature, or physical world, studied in the 
natural sciences is just the very world we apprehend by sight, touch, and 
the other senses, ‘his does not mean that sense-perception, unanalysed 
and uncriticized, gives us full and accurate knowledge of nature. But the 
bodies of which the physicist talks are just the very same bodies we see 
and touch, though the physicist knows a great deal more about them than 
the rest of us do. 

This view is sharply opposed to that which was very common in the 
nineteenth century, and is often expressed even to-day by men of science 
{especially biologists) who have had no thorough training in general 
philosophy. According to that view the world perceived through the 
senses is only an ‘effect’ produced ‘in us’ (sometimes it is said to be 
produced ‘in our minds’, sometimes ‘in our brains’), by the action of 
the ‘real’ physical world. The things the physicist talks about, ‘atoms’, 
‘ether’, ‘energy’, are then supposed to be no part of the ‘effect’ we 
perceive, the sexszb/e world, but to be the ‘real’ imperceptible causes of 
the perceived effects. It is accordingly supposed that in studying physics 
we are getting ‘behind the veil’ of sensation to the ‘realities’. The 
origin of this view is historically to be found in the doctrine held on 
rather different grounds in each case, by Galileo, Descartes, and Locke 
that the so-called ‘ secondary ’ or ‘sensible’ qualities of bodies are really 
‘subjective’ or ‘mental’; they are effects produced ‘in us’ by the action 
of the ‘primary qualities’ (the geomefrical characters of particles plus 
impenetrability), which are assumed to be ‘ really’ there in bodies outside 
us. As Locke puts it, the secondary qualities, unlike the primary, have 
no ‘archetype external to the mind’; what corresponds in the ‘ external 
body ’ to such a quality is only a ‘ power’ to produce a certain effect ‘on 
us’. The modern man of science who believes that in theonzing about 
‘ether’ or ‘energy’ he is getting behind the ‘veil’ of appearances at 
‘real’ things often extends the supposed ‘subjectivity’ even to what 
Locke calls the ‘ primary’ qualities (those which are taken into account 
in mechanics), and supposes them also to be ‘ effects’ produced in us by 
certain absolutely imperceptible realities, ‘ether’, ‘energy’, or the like, 
of which he maintains that we know only that they are unchanging, and 
that they are the causes of these effects‘ in us’. (This is, for example, 
the point of view which is maintained, not without a good many incon- 
sistencies, in Professor Karl Pearson's well-known Grammar of Sctence.) 
All that I wish to say for the purposes of this commentary on the con- 
ception may be summed up under two heads. 

(1) The arguments for the ‘subjectivity’ of sensible qualities only 
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appear plausible througha bad confusion. (a) Itis argued that to perceive 
e. g. the various shades of red you need a properly constituted eye, as we 
discover from the fact that a man with a ‘colour-blind ’ retina cannot sce 
red at all. Now this does not in the least prove that the red colour of a 
scarlet geranium does not ‘really’ belong to the geranium; it only proves 
that one eye can take in what the geranium is more completely than 
another. It ought to be obvious that when I see a red geranium that which 
I ‘ see to be red’ is not my mind (nor yet my brain, nor yet my retina), but 
the flower. My mind, my brain, my retina are just what I do not see. 
Even if there were good reasons for thinking that I am mistaken when I 
say ‘that flower is red’, there are no reasons at all for the assertion that 
what is red is my mind (or my brain or my retina). What is really 
‘subjective’ in the perception is not the red colour of the geranium but 
the act of seeing it as red, The man who talks of colour as ‘ subjective ’ 
has never learned to make this simple and necessary distinction. Seeing 
red is a ‘subjective’ act, just as believing that granite is hard or that 
Wellington commanded at Waterloo; the red I see need no more be 
‘subjective’ than Arthur Wellesley first Duke of Wellington or the 
granite of which Aberdeen is built. (4) Also there is nothing in the laws 
of physical science themselves which requires us to interpret them as 
though the ‘atoms’ or ‘ether’ or ‘energy’ of the physicist were im- 
perceptible causes of appearances. The laws themselves can equally 
well be interpreted as statements about relations between sensible facts. 
To understand what is meant by the Conservation of Energy I do not 
need to suppose that ‘energy’ is an imperceptible something which 
causes the appearances I call ‘ light’, ‘ heat’, and so forth. The law only 
states that when a definite quantum of one of these perceptibles disappears 
a definite quantum of some other reappears. ‘There need be nothing dz 
the sensible ‘manifestations’, ‘radiant energy’, ‘energy of chemical 
action ’, and the rest, just as one can use ‘ guineas’ as units by which to 
reckon sums of money though no guineas are actually coined. To 
suppose that the ‘manifestations’ are ‘appearances’ of some one thing 
which is the ‘reality behind’ them is a piece of superfluous and 
questionable metaphysics. Thus so far as the actual statements of the 
sciences go, they are most naturally interpreted as statements about 
relations between ‘ sense-data ’, Only we must remember that sense-data, 
‘perceptibles ’ include not only the things which actual men actually 
perceive but everything which is of the same &A:vd as the actually 
perceived, though it may happen to be actually perceived by no man, 
either because there is no man there to perceive it or because it is 


1 There is, however, a further very difficult problem, In sense-perception have we 
simply a relation between the percipient and the ‘ physical’ object perceived (as is 
held e.g. by Professor Alexander), or is there a third term involved, the ‘ presentation ’ 
or ‘sensum’? For a full discussion and an elaborate working-out of the second 
view sec Broad, Screntific Thought, ch. 7, 8. For the purposes of the present com- 
mentary, it is sufficient to remark that on neither view is the colour I see ‘ subjective ’, 
in the sense of being a‘ state’ of my mind or my brain. Even on the second view, 
the ‘sensum ’, though not the ‘ physical’ object, is still the ‘seen’ object. It would 
not be what it is in the absence of the percipient, but it is not a ‘state’ of the 
percipient. 
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‘below the threshold’ of ozr senses. Imperceptibles of this kind are 
assumed in all physics, but there is no need to assume imperceptibles in 
the sense of things which from their very nature are different in kind from 
what is perceived. The argument leads to the conclusion that the 
physical nature studied in the sciences is actually made of sense-data, 
colours, sounds, odours, temperatures, and the like. The only significant 
difference between the so-called ‘primary’ and ‘secondary’ qualities 
will be that the primaries are relatively more permanent, whereas the 
secondaries, though equally ‘ objective’, are more variable. Thus the 
colour of a bit of stone varies with the illumination, but its mass is so 
nearly unvarying that it is only in the latest developments of electro- 
magnetic theory that the view that mass is not absolutely constant has 
emerged. 

(2) In mechanics we need only consider the ‘primaries’. This is 
because bodies, so far as we know, only act on one another in virtue of 
their primary qualities, though they act on living organisms in virtue 
of their secondary qualities. ‘I'he colour of a stone which falls makes no 
difference, as its mass cles, to its effect in crushing or breaking the 
body on which it falls, but the colour of a flower may make all the 
difference to an insect’s behaviour towards it. This is, however, no 
reason for regarding the ‘secondary’ qualities as in any way ‘subjective’ 
ar ‘unreal’. 

Plato’s view of the physical world is thus one which regards the nature 
studied by the physicist and chemist and the sensible world taken in 
through our eyes, ears, and the other organs of sense as identical. Since 
to say that the physical and sensible ‘ worlds’ are the same is equivalent 
to saying that we perceive ‘ real bodies’ and their behaviour, not ‘ effects’ 
produced ‘in us’, we may call this view, if we like, rea/isfic as opposed to 
the phenomenalistic view that physics is concerned with imperceptibles 
which are ‘behind the veil’. It is the view Berkeley is really intending to 
prove by his arguments for the non-existence of ‘matter’. He meant to 
deny that the ‘realities’ are imperceptibles ‘behind the veil’, of which 
the perceptible is a mere ‘ phenomenal effect’. His object was to attack 
the theory that what really exists in nature is minute corpuscles, with 
none but ‘ primary’ qualities, and that all the apparent sensible wealth of 
the world is an illusion. All his most telling arguments in the Prenciples 
of Human Knowledge and the Three Dralogues are addressed to the proof 
that the ‘real’ thing is the thing we perceive. Thus Berkeley meant, as 
far as his theory of nature goes, to be what is now called a ‘naif realist ’, 
but unfortunately he went on to suppose that because it takes a mind to 
perceive colours, sound, &c., they must be ‘in’ the mind, i.e. they can 
only exist while they are ac/ually being perceived, and further, the very 
meaning Of the proposition that they exist is that they are being 
perceived (their esse zs percipi).! It is this which led to the mistake 


' «The esse of bodies is percip~i.2 This does not merely mean that a body only 
exists when it is being perceived. If this were all, it might be urged that the statement 
may be true, and is certainly impossible to refute, since we do not Anozw that every 
body may not be at every moment of its existence perceived by some mind. Berkcley 
meant not only that all existing bodies are perceived bodies, but that the proposition 
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of supposing that his intenuon was to make out physical things to be 
‘ states of our minds’, a doctrine which he does not teach, and could not 
teach without contradicting his own fundamental distinction between the 
mode of being of ‘spirits’ and the mode of being of ‘ideas’ (= the 
objects of sense-perception), So far as the denial of the existence of 
‘matter’ goes, Berkeley is rightly protesting against all forms of the 
‘bifurcation of nature ', and Timaeus is on his side when, as we shall see, 
he constructs an elaborate doctrine of physics in which there is no room 
for the imperceptible, ‘matter’. The contemporaries who thought 
Berkeley could be refuted by kicking a stone were making the crude 
confusion of the denial of the existence of ‘matter’ with a denial of the 
reality of sensible bodies. 

31D 4. xat dpardy dwrdv re. The xai and re are not correlatives (sec 
Kiihner-Gerth iv, p. 251 n. 2); the use of re for wai to connect ‘single 
notions ’, as here, is against prose rule (op. cit. p. 241), and seems to be 
deliberately meant to give T.’s language a poetical colouring. Since xat 
-.. Te usually = pracferea .,. et, I should like, for the sense, to take 
cwparoedes With ro yevouevoy, ‘that which has come into being as bodily 
must further, of course (67), be visible-and-tangible’, though the hyperbaton 
is a harsh one. The violent hyperbaton is for the sake of getting the 
proper emphasis on cwparoedés. Cf. 40 d 2 dvev dt dWews tovTwy ad Tay 
pupnparwy and n. ad loc, 

Of the sensible qualities of bodies those apprehended by sight and 
touch are appropriately selected for special mention because (1) it is by 
these senses that we take in the shapes and srzes of bodies, and (2) 
because perceived bodies are not always giving out tones or odours and 
are not all possessed of tastes, but every body that is perceived at all is 
perceived with a size and a shape. Hence sight and touch are par 
excellence the senses which apprehend body, though all the senses are 
concerned with qualities or relations of bodies, and body is in Plato a 
name for ‘that which is perceived by the senses’. 

But there is a further historical explanation of the way in which 
Timaeus starts with sight and touch, at Icast if we accept the view, which 
Bt. seems to me to have put beyond reasonable doubt (ZG PA! 182-7), 
that the dualistic cosmology given in the second part of the poem of 
Parmenides as the ‘ opinions of mortals in which there is no truth’ (rots 
ovx éve wiotis aGAnAys), is Pythagorean. The persons whose opinions are 
being described assume two ‘forms’ (popdac), one of which they ought 
not to admit, i.e. they construct the world out of two opposed and 


‘this body exists’ means precisely the same thing as the proposition ‘this body is 
being perceived’. Before we can be expected to admit /Azs we ought to Le provided 
with some proof, e.g. that Neptune, which could be shown to be there before it had 
been seen, must actually have been sec by some one before our telescopes revealed it. 
There is no easy way of proving this. Berkcley himself falls back on the omniscience 
of God, but his argument really requires that God shall not merely know all true 
propositions, but shall actually and literally ‘see’ all colours, ‘hear’ all sounds, and 
so forth. A reasonable Theist would certainly demur to this license of affirmation 
about the mode of God’s knowledge. Also, if esse zs percipi, it must be true that 
percipi #5 essc, and we need at least to be satished that this proposition is compatible 
with the occurrence of genuine hallucinations. 
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anuthetical factors, Parmenides speaks of the two ‘ forms’ (Fr. 6. 53-9, Fr. 
d. Vors® 1. 158, R. P. 121) as Fire and Night, and Simplicius (in PAysrea 
25, 15, quoted at KGPA.' 186 n. 2) and Plutarch (Adz. Colot. 1114 b) bear 
out the statement, Simplicius saying that the two popda/ are light and dark- 
ness, Plutarch that they are ‘the bright and the dark’? (76 Aaprpov Kai rd 
oxorewvov), SO that it seems clear, as Bt. also holds, that Aristotle was in- 
accurate in stating (PAysrcs A. 1884 21) that they are ‘fire and earth’. 
But there is a probable explanation of Aristotle’s inaccuracy which 
considerably reduces its magnitude. There is abundant evidence that 
Pythagorean cosmology started from the old Milesian view of the world. 
Now in the final elaboration of this view by Anaximenes, the ‘ boundless’ 
out of which all the worlds arise was identified with ajp in the old Homeric 
sense of cloud or mist (a sense in which we shall find Timaeus himself 
made to use it by Plato), As night, before the time of Empedocles, was 
regularly thought of as a sort of thick cloud rising from the sea or the 
valleys, we can quite understand that the ‘ Night’ of Parmenides’ poem is 
just the ajp which had been the primary substance in the cosmology of 
Anaximenes, It was the theory of Anaximenes that ‘earth’ is simply 
highly condensed dyp. Hence we can understand why Aristotle finds it 
natural to call the two popdai mentioned by Parmenides, fire and earth, 
and, if the whole theory is, as it seems to be, that of Pythagoreans of the 
end of the sixth century,! we can see that Timaeus is proceeding on 
strictly Pythagorean lines in mentioning as the fundamental necessity for 
cosmology the opposition between fire and ‘earth’, which will be just the 
extreme form of what Parmenides calls ‘ night ’, when carried to the limit of 
condensation. Having thus started, as in duty bound, with a duality of 
‘roots’ Timaeus has to go on to show that he can incorporate 
Empedocleanism in his scheme by finding a place for the other two, air 
and water. But note that, after all, these two may be said in a way to be 
secondary; God ‘ degan’ with a pair of opposites (éx avpos xai ys TO TOU 
WAVTOS apxomevos ouvvioTtdvat Goya 6 Oeds erote).2 Theophrastus, as 
Proclus tells us (Diehl ii. 6), fell foul of Plato for ascribing a peculiar 
property to fire, that it is visible, and to earth, that it is tangible, but not 
providing propria for the other two ‘ roots’. ri dy wore mupos ev dcov lire 
TO éparoy Kat yns TU amrov, Trav d5é Aourav aTotxyeiwv ovdey; This is a good 
example of the way in which Aristotle and ‘Theophrastus ‘ pick holes’ in 
Plato. As Proclus observes, Timaeus does not say what Theophrastus 
makes him say. He does not say e. g. that nothing but fire is visible, but 
only that without fire nothing would be visible. 

31 D6. crepeod, ‘solid’, not in the purely geometrical sense, but in the 
physical sense of offering resistance to pressure or deformation, ‘hard ’ 


1 The goddess of the proem to Parmenides’ poem addresses him as a ‘ youth’ 
(wwoup’, v. 24, R.P. 113). Hence his poem was presumably written, and his conversion 
from Pythagoreanism effected, fairly early in life. According to Plato, when Par- 
menides met the young Socrates. the former was about sixty-five. Thus he must have 
been born about 515 8.C., and the Pythagoreanism he describes is of the beginning of 
the fifth century. As he assumes that the doctrine he is opposing is an established one 
holding the field, it may be in the main that of Pythagoras himself. 

£ Is it possible that it may have been a reminiscence of this very passage which Jed 
Aristotle into the loose statement that the two poppai in Parmenides are sup and y7? 
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(like Newton's ‘ corpuscles’), ‘solid’ in the sense in which we contrast 
‘solids’ with ‘ fluids’, which vield readily to pressure in any direction. 

31 C 1-2 Seapdrv ydp... yiyveoOar. The characters of earth and flame 
are so different that if they are to combine there must be some other 
ingredient or ingredients intermediate in character between them, which 
serve as the glue or cement to weld them together. Timaeus thus 
provices a ratson d’éire for the remaining two ‘ roots’ and goes on to work 
the whole doctrine into his Pythagorean framework by giving a 
mathematical turn to it. The best ‘bond of union’, that which makes 
itself and the terms it links most completely one, is an dvadoyia or 
progresston in which the first and last terms have a ‘mean’ or inter- 
mediate term or terms connecting them by a mathematical law. The 
Study of dvaXdoyiat was originated by Pythagoras and his followers, and 
the name was first used of the three simple forms of series which we stil] 
call ‘progressions’, the Artthmetrcal, in which the difference between 
each term and the immediately preceding is constant (e.g. 1, 2, 3, 4, Hee 
where the constant difference is 1; 1, 3, 5, 7-.. where it is 2); the 
geometrical, where each term has a constant ratio to the preceding (e.g. 
I, 2, 4, 8,16... where the constant ratio is 2/1; or 1, 3, 9, 27... where it is 
3/1); and the harmonic, for which the rule is that the difference between 
the third term and the second bears to the third term the same ratio 
which the difference between the second and the first bears to the first 


ioe = ——- both ratios being 1/3). All three 


(e.g. 6, 8, 12... where 
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were early discovered by the Pythagoreans (presumably, as the persistent 
tradition asserts, by Pythagoras himself), from their musical studies. If 
we take three vibrating strings of which the second gives a note an octave 
below that of the first, and the third a note an octave below that of the 
second, the length of the strings are found to be in the proportions of x, 
2x, 4xX,and 1, 2, 4 is a geometrical progression. (Obviously the general 
expression for a geometrical mean between two numbers, a and ¢, will be 


= x ac Vc ¢ : 
vac, since ——- —-—— = —-.) If we take three strings sounding 
a 


— Va Sac 
a given note, its major fourth and its upper octave, the lengths of the 
strings are proportional to 12, 8, 6, a descending harmonic progression. 


e e 2 aC 
(The formula for the harmonic mean between a and ¢ is clearly =) 
c 


If we take strings which sound a note, its major fifth and its upper octave, 
the ratios for the lengths of the strings are 12, 9, 6, and this is an 


arithmetical progression, since r2—9 =3=9—6. (The arithmetic mean 
; ate, (a+c) c¢c—a ate 
between a and c is, of course, - » since ¢— a laren oat —a.) 


Thus the harmonic and arithmetical means are discovered at once for 
these special cases when you discover the ratios corresponding to the 
two fundamental intervals of the octave (the fourth and the fifth); the 
geometrical mean, for the special case where the constant ratio is 2/1, 
is found as soon as you know the ratios corresponding to ground-tone, 
octave, second octave, (Cf. Plat. Epinomis 991 a—b.) 
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The word davadoyia was subsequently extended to a// proportion, 1. e. 
equality of ratio. In this more extended sense 6, 7,12, 14 is an avaXoyia, 
because the ratio 6/7 is equal to the ratio 12/14. The terms of such a 
proportion are then said ava Adyov evar. (Cf. Euclid, Elements v, def. 6 
7a d¢ Tov avrov éxovTa Adyov peyéOn avddoyov xadeioOw, and def. g dray de 
Tpia peyeOn dvddoyov 7 xrA.) It is in this sense that the word is being 
used at 31 c 3. For a good account of the various avaAoyiae cf. Theon 
Smyrnaeus (ed, Hiller) pp. 82-6. 

31C 4—3287. dworav ydp dpiOuay... wdvra €orar. Timaeus gives 
a reason why there should be two and not only one intermediary bet ween 
earth and fire, i.e. why he works with four kinds of body and not with 
three. In an dvadoyta, or proportion,’ the mean, or middle, term must 
stand to the last in the same ratio in which the first term stands to the 
middle term. This sameness of ratio is the ‘bond’ (ovvderpos) which 
makes the whole system of the terms into a true unity. (When we 
remember that order is characteristic of the good, we see that this is 
a mathematical way of putting what Socrates had said in the Phaedo, 
that it is ‘the good’ which holds all things together. The reason why 
there are mathematical laws in nature is that goodness and reason, not 
evil and unreason, prevail in the universe. We may also compare the 
remark of Socrates to Callicles—Gorgias 508 a6—that 9 ivdrys 7 yew- 
perpuxy Kal évy Oeots xai év avOpwros péya Svvarat, geometrical equality, 
that is equality of ratio, is most potent in heaven and on earth. Why it 
is so potent ‘in heaven’ we shall see from the Zimaeus as we go on; it 
is potent on earth because, as the law by which men’s lot is proportioned 
to their desert, it is the rule of ‘even-handed justice’.) Now, between 
two ‘planes’ you can always insert a single ‘mean’ or middle term, such 
that, if a, ¢ be the two ‘ planes’, a@:4::4:¢. But, as our sensible world is 
to be made of so/:ds, which have ‘Aree dimensions, this cannot be done ; 
you need to insert between your extremes, @ and d, /wo ‘means’, 4, ¢, to 
ensure that you shall have the dvadoyia a/b = ¢/d. And to make the 
unity of the system complete and perfect, the ratio 6/c must also be equal 
to each of the ratios a/, ¢/d. 

To explain this we have to bear in mind two things: (@) Plato means 
to have a continued proportion (avadoyia ovvexys). He demands perfect 
symmetry. Not merely are we to have a/4 = ¢/d, but also 4/¢ = a/6 = 
c/d. This means that the four terms of such an dvaAcyia must form a 
geometrical progression, the ratio of each term to its immediate precursor 
being constant. (As the series is to correspond to the four ‘roots’ of 
which bodies are made, we already begin to see something of the cosmical 
significance of ‘ geometrical equality ’ hinted at in the Gorgas. (6) Timaeus 
is speaking in the language of the Pythagoreans, who thought of numbers 
as spatial. Thus they looked on the unit 1 as a ‘point’ or dot, on an 
integer in general as a length (a straight line, or ‘row’ of units); a number 
which can be resolved into two factors was thought of as a rectangle, e. g. 
6 as a rectangular area with 3 and 2 as its length and breadth; a number 


' T. tacitly puts on the word dyadoyia—originally a name forall the ‘ progressions ‘ 
just described— the more special sense of proportion, equality of ratzo. 
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with three factors was regarded as a solid (e.g. 24 = 4X3X2 was 
regarded as a parallelepiped with length 4, breadth 3, and depth 2). 
This languace has persisted in the arithmetical parts of Euclid’s £vements 
and the other extant Greek treatises on arithmetic. Cf. Euclid vii. Def 
17 Grav dro dpiOpot moAAaTAactdcaytes GAAHAOVS ToLdai Tiva, 6 yevouevos 
éxrimedos xaXetrat, mAevpat dé avrov of woAAaTAacdcavTes GAAWAOUS apOpL01, 
‘when two numbers multiplied together produce a third, the number so 
produced is called p/ane, and the numbers which are multiplied together 
its sides’; ib. 18 Gray tpets dpOuot moAAarAactacavtes GAANAOUS Towa’ 
Twa, & yevosevos orepeds eat, TAEvpal Sé avTov of woAAaTAaGWCOVTES 
adAAnAovs apOpor, ‘when three numbers multiplied together produce a 
fourth, the number so produced is a so/sd number, and the numbers 
multiplied together its edges’, So we still speak of ‘square’ and ‘ cube’ 
numbers. (On the whole subject of the Pythagorean arithmetic see 
EGPh?* pp. 99-108, Greek Philosophy: Thales to Plato pp. 51-6.) 
Timaeus may certainly be taken to mean by an dpcOuds a ‘natural 
integer’ (7A7G0s povadwy, a ‘collection of ones’ is the definition still pre- 
served by Euclid (£vements vii. Def. 2)), and that the ‘means’ of his progres- 
sion are rational integers ; he does not allow for surds. (In spite of Plato’s 
own view, expressed at Zpinomis ggod, that ‘quadratic’ and ‘cubic’ 
surds are dpiOpoi, it always remained the ‘official’ theory of ancient 
mathematics that there are irrational ‘magnitudes’ (peye@y), but no 
irrational numbers.) What he means, then, is that between what he calls 
‘ plane’ numbers, you can always insert a single rational geometrical mean, 
Thus if @ and é are any integers you can always insert between a* and & 
the rational geometrical mean a6. (As the definitions quoted above from 
Euclid show, though any number which is the product of two factors can 
be called ‘ plane’, the name belongs in a more exclusive sense to numbers 
which are the product of two prime factors, and so can be represented as 
only products of two factors and not of more. Similarly, the name ‘ solid’ 
numbers belongs in a more special sense to those which are products of 
three prime factors. It is only if you assume the factors of the product to 
be prime that the factorization is wx:gue. Timaeus is thinking of this 
resolution into prime factors.) His point about ‘ plane numbers’ may be 
readily illustrated thus. Between 2?(= 4) and 5?(=25) we can obviously 
insert the integral mean 5 x 2 (= 10) so that 4/10 = 10/25. But between 
two ‘solid’ numbers, e.g. between a@® and 45, you cannot universally insert 
a single rational integral mean; the geometrical mean between a@* and é”, 
which is /a*J*, will, as a rule, be a surd. For, example the ‘mean’ be- 
tween 2°(= 8) and 33(= 27) will be 8 x 27 (= 6¥6), and this isa surd. 
You can, however, in this case always make a geometrical progression 
of which the terms are rational integers by inserting fo geometrical 
means, so as to get a ‘continuous proportion’ with four terms. For 
a :a*®h:: ab"; & forms such a progression; the constant ratio being 6/a. 
Thus between 8 and 27 you can insert the two ‘means’ 2% x 3 (= 12), 
3? x 2 ( = 18) and 8, 12, 18, 27 forma ‘continuous’ ayadoyia in which 
the ratio of every term after the first to the preceding term is 3/2. This 
is plainly what Timaeus means to say, though there is an apparent diffi- 
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culty about the language. As the commentators point out, you can 
sometimes insert a single geometrical mean belween two ‘cubes’. For 
exainple, 4° = 64 and 9° = 729, and between 64 and 729 we can insert 
the single geometrical mean 216, so that 216/64 = 729/216.! But this 
is only possible because 64 and 729 are themselves ‘squares’ as well 
as ‘cubes’; 64 = 8? and 729 = 27% Again, you can insert the one 
‘mean’ 64 between the solids 8 and 516, but here 64 = 8? and sr2 = 8°, 
so that the series is 2°, 2° 2*, and once more the three factors of 2°, 
8x8x8 are not prime. The difficulty is removed if we suppose that by 
‘plane’ and ‘solid’ numbers Timaeus means not merely numbers which 
can be represented as products of two and of three factors respectively, 
but numbers which can on/y be represented in this way, i.e. numbers 
which are products respectively of two and of three prime factors. Since 
dp.Ouos in Greek arithmetic regularly means ‘integer’, it follows also that the 
‘extremes’ of the progressions must be numbers which are perfect squares 
or cubes. For otherwise the proposition that between two ‘ planes’ you 
can always insert an dpiOuds, and between two ‘solids’ you can always 
insert /wo dpiOuoi as means will not be true.? This is the view of the 
passage taken by Martin, and it appears to me sound. 

Of course this reasoning is not given by Plato as a demonstration that 
there must be neither more nor less than four ‘roots’. It is simply a 
play of mathematical fancy, such as would naturally occur to a Pytha- 
gorean interested in bringing his arithmetic into connexion with the 
medicine of the Sicilian school originated by Empedocles. If we knew 
more about Philolaus and his contemporaries we might very possibly find 
that Plato is reproducing something which they actually said. It is clearly 
an indication of this same tendency to combine Pythagoras with Empe- 
docles that the ‘four’ roots of Empedocles are mentioned in the list of 


1 Also, as Proclus points out, you ca in some cases insert more than one mean 
between two ‘planes’. E.g. 16, 24, 36, 54, 81 form a geometrical progression with 
the constant ratio 3/2. And the extremes 16, 81 are ‘ planes’ (4x 4 and 9x9). Hence 
it is clear that Plato means to say not that you can never insert more than one mean 
between two ‘ planes’, but that you can a/ways insert one, which satisfies the condition 
that the result shall be a geometrical progression (e.g. 16, 36, 81). Here again, of 
course, the possibility of inserting more than one ‘mean’ and still having such a pro- 
gression is due to the fact that 4 and 9 are not prime numbers. 

7 There is extant evidence that the name ‘ linear’ numbers was originally given to 
those which cannot be represented by a pattern in two or three dimensions, (Cf. 
Jamblichus zn Micomach. dnutrod. 57. 3 (Pistelli) [tas 3¢ ebOvypayyuxol xadovrra: oi 
Siaypapya tnimedov yr movovvres, ws 6 € Kai d ¢ wai of Guoro, These would, of course, 
all be primes. The mention of € as evO@uypapypuxos suggests that the early Pythagoreans 
had only studied the most elementary patterns, and that the further developments 
given, e.g. by Theo of Smyrna, which recognize ‘ pentagons’ and ‘ hexagons’ and 
even give the formula for #-agons, where # is any finite number, are a later generaliza- 
tion. Martin thus seems right in supposing that Timaeus is assuming the numbers of 
which he is speaking to possess two and only two, or three and only three, prame 
factors, as the case may be, from which it follows that his éwimedoe are squares and his 
orepeot cubes of prime numbers. Boeckh (de Platonica corporis mundani fabrica, 
Ki. Schr. iii. 238) attempts a more far-fetched geometrical explanation, but does not 
seem quite satished with it himself. Yet in an appendix, written in 1868, with 
Martin’s work before him, he insists on his own solution more vigorously than ever 
(Ad. Schr. iii, 253 ff.). Here, as in other similar cases, he seems to me iit advised by 
his mathematical friends. 
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tetractyes or groups of four given by Theo Smyrnaeus (ed. Hiller, p. 97), 
where the quaternion of the ‘uncompounded bodies’, is the fourth of the 
eleven specified. Theon gives a turn to it which is not to be found in 
Timaeus, and is not consistent with his physical theory. He regards the 
densities of the ‘elements’ in the order given as standing in the ratios 
1:2: 3:4, and so as represented by the terms of the original Pythagorean 
TeTpaxtvs, T, 2, 3, 4). 

31C 4. dpOpav rpidv elre Gyxnav efre Suvdpewy, ‘three integers or 
Gyxoc OF Suvapes. The eire is suppressed before the frs/ of the alter- 
natives. For parallels cf. Sophistes 217 € 1 amropuyxivew Adyov cvyvoyv Kar’ 
épavrov, eire kai mpos Erepov, ib. 224 2 KarnAsxov ire atromwAxoy. The 
effect of the suppression is to throw special stress on the firs? alternative 
as that which is chiefly contemplated, ‘three integers, or—for the matter 
of that, three cyxot or Suvapzes’, ‘to deliver a long discourse to myself, or, 
it may be, to a companion’, ‘retailing the wares of others, or possibly 
selling his own manufactures’, But what are dyxos and dvvdyes? The 
explanation of Proclus is pretty clearly right. He takes cyxo. to mean, 
as it usually does, ‘bulks’, ‘volumes’, (So Heraclides Ponticus is said 
to have called the ‘molecules’ of his corpuscular theory dvappot oyxot 
‘uncompounded volumes’. As Heraclides is known to have given some 
account of the theories of the Pythagorean Ecphantus, it is not impossible 
that the phrase may actually belong to Ecphantus and so be Pythagorean. 
Cf. also Plat. Parm. 164d 5 roovrwy dy dyxwy adda dAAnAwy Gy ein rdAAa, 
ci évos) pn ovros adAAa otiv.—xopidy piv otv.—ovKxovv medXot GyKot 
écovra xrX., where the speaker is Parmenides himself.) What the duvapecs 
mean Proclus explains by saying that the ‘high’ (dfv), and * low’ (Bupv), 
in musical pitch are an instance of such a dvvayis, and that the interval 
of the fourth is a ‘mean’ (,écov) between the ‘high’ and ‘low’ extremes 
of the octave, Thus Timaeus will be illustrating his general proposition 
about ‘means’ by an example taken from each of three Pythagorean 
studies, arithmetic (dpiOpav), geometry (dyxwy), music (Suvapewr). 

32 a 3. 15 pdoov pev mpatov Kai écxatoy yryvduevov. If you have a 
geometrical progression a: 5::5:¢, itis also true convertlendo (dvdradw) 
that 6:a::¢:8. Thus you can make the ‘middle term’ first and last, 
and the ‘extremes ’ middle terms still preserving the equality of ratio. 

32C2. gitiav tre doxev dx toutrwy. This may be an allusion: to the 
names gurdrys, dir‘a, Adpodirn, given by Empedocles to that ‘attraction ’ 
of unlike ‘roots’ for one another which accounts for the formation of 
compounds. So we still talk of ‘chemical affinity’, Empedocles had 
postula/ed this attraction and its counterpart vetxos ‘ repulsion’, both thought 
of naively as bodies, along with the four ‘roots’ to account for the 
existence of an organized world. Timaeus can do without ‘love’ or 
‘strife’ as an ultimate postulate, since he accounts for giAia by the 
mathematical skill with which God has made the four ‘roots’ terms of 
a continuous progression. How he accounts for ‘repulsion’ and the 
dissolution of compounds we shall see later on. 

32 C 2—33 a 6. Sore cis tradtév . .. Give woret. Timaeus will not say 
that the world is absolutely indestructible ; this would amount to denying 
its dependence onGod. But it is to be indissoluble except by the purpose 
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of God (dAvrov rAnv id rod avvSncavros), and, God, being good will not 
purpose to undo what has been we// put together (41b1). That the 
ovpavos 1S xadws appoobey and ev eye Timaeus tells us over and over 
again. It follows that 4zs cosmology contemplates no alternate distinc- 
tions and reconstructions of the ovpavds, like those which occur in 
Empedocles at the points of the cycle where gtAia or vetxos is wholly 
predominant. (We may fairly suppose that his language is actually 
pointed at the lines of Empedocles—Fr. 139, R. P. 167—about the ‘ oath’ 
in virtue of which, at the appointed time, ‘strife’ demands its ‘ preroga- 
tives’; according to T. the diAd introduced by God into the very plan 
of the odpavds is never expelled.) De facfo, though not strictly de ture (for 75 
deBev wav Avrov, 41 a 8), the world iseverlasting. It follows that the whole 
of the ‘roots’ are used up in its construction; there is no reservoir of 
unused stuff outside the ovpavds. For it is inferred by analogy from the 
puxpos xooos Of the human body that just as unfavourable conditions in 
the ‘environment’ break up the human frame and cause age and disease, 
the frame of the world might ‘ disjoint ’ if the ovpavds had an ‘ environ- 
ment’ which could get ‘out of tune’ with it. This consideration cuts 
out not only the alternate ‘cycles’, but also the old Ionian conception of 
a ‘boundless’ which ‘encompasses’ the ‘worlds’. Here, as on the point 
about the uniqueness of the ovpayds, Timaeus represents a ‘ development’ 
within Pythagoreanism which repudiates prominent features of the 
original doctrine. 

33 82. dyjpwv cat dvovovy. The poetical expression—it is an echo of 
Sarpedon’s ayypw t aBavdrw re in his speech to Glaucon (//iad M. 323)— 
is meant to recall the language of the old Ionian physicists. Anaximander 
is quoted by Aristotle (PAyszcs 203% 13, R. P.17) as calling his ‘ boundless’ 
aOavaroy cai avwA<eOpov, where avwAeOpov is perhaps Aristotle’s own sub- 
stitute for the poetic dyjpwy of Homer. So in the famous fragment 
of Euripides about the scientific life (Nauck Fr. goz) the man of 
science is said to contemplate the order (xdcpos) of ‘ageless, immortal 
vos’, abavdrov .. . ducews | kdcpov dynpw. In Anaximander it is the 
‘boundless’, not the perishable otpavof on which the Homeric epithets 
are bestowed, and this is also what Euripides means (E'GP2.* ron. 3). 
Timaeus, who has no ‘boundless’ body in his scheme and only one 
ovpavds, which is #of perishable, significantly transfers the description to 
the otpaves itself. For the avocoy cf. the long Fr. of the Eleatic Melissus 
of Samos numbered 7 in Fr. d. Vors.5 (R. P. 145) where it is said that 
‘what is’, ‘reality’, cannot feel pain (ode aAyet), because ‘if it felt pain 
it could not be All (av), for a thing that felt pain could not be always, 
nor have so much strength (dvvayis) as that which is in health (rd dyeés)’. 
Plato does not forget to make 'imaeus use a vocabulary suited to his 
date and the affinities of his school. (When we remember that the 
Pythagoreans held that ‘ disease’ is due to lack of proper proportion in 
the ‘ blending’ (xpaors) of the components of the body, we may suspect 
that it is their dualism which Melissus has in mind in making the point 
that the ‘ one real being’ of the Eleatics, unlike anything which is a com- 
pound of more than one factor, ‘cannot feel pain ’.) 

33 & 3. ovotdrw owpar. This—the obviously correct reading—is not 
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conjectural, but was that of Proclus. (70 &¢ overarov Tapa To ovvGerov 
cory, Diehl ii. 64. 10, ib. 26 wav capa avortarov). fuera re F, fuvurras 
rw A (an alteration, however, of something now erased), fuvurray te Y are 
plainly mere corruptions of avotarw. The word is exceedingly rare, and 
only occurs elsewhere in late Greek. This accounts for its early corrup- 
tion. Cicero translates ‘omnis enim coagmentaho corporis vel calore vel 
frigore vel aliqua impulsione velementi labefactatur’, which apparently 
means that he read overarw ; Chalcidius omits the word. Philo—if it is 
he—has in his citation of the sentence (de incorruptibilitate Mundi 11 = de 
Mundo 10) ra 7a, a manifest trace of (cvayrarw. 

33 D I—34a7. oytpa Se edwxey .. . dwour atré dydvyncev. The shape 
of the heavens is that which is best, i.e. most appropriate to the creature 
which is to contain all other creatures within itself. It is therefore 
spherical, because the sphere contains ‘all figures’ (aynpara) in itself, 
The oxyjpara alluded to are the famous five, regularly called in later 
antiquity, when it had been proved by Theaetetus and his associates in 
the Academy that these five and no other ‘ regular solids’ can be inscribed 
in the sphere, the ‘figures of Plato’ (lAdrwvos cxnpara), the tetrahedron, 
cube, octahedron, clodecahedron, and icosahedron. ‘The thirteenth book 
of Euclid’s Lvemen/s gives the constructions for inscribing all five in the 
sphere and the proof that there are no other regular solids capable of 
inscription besides these. Timaeus argues that the figure—the sphere— 
which contains them all, and has the greatest volume of all ‘ regular 
figures ’ of equal surface is the appropriate shape for the {Gov which is to 
contain all other oa, ‘There is a further appropriateness which T. does 
not here anticipate, due to the fact that these five figures have each its 
special part to play in the detailed system of his physics. 

The ancient tradition was that the Pythagorean precursors of the 
Academy knew how to inscribe three of these figures, the tetrahedron, 
cube, dodecahedron, in the sphere, but that the inscription of the octahedron 
and icosahedron, as we have it in Euclid XIII, was the discovery of 
Theaetetus. (See the prefatory Scholium to L/emen/s XIII in Heiberg’s 
text of Euclid, vol. v, p. 654 éy ToUTW TH BiBrty . - « ypagerat Ta Aeyopeva 
IlAatwvos € oXypaTa, & avrov péy ovK eéorey, Tpta “8: Tw Tpoeipyweveav é 
OXNPATwY twv I] voayopewy dwrriy, 0 vs KuBos Kai 1) TUpapis Kat TO Owoexa- 
eSpov, Oearrnrou 5é ro Te dxTdaedSpov Kai TO eixordedpoy. ™ dé Mpogwvypiary 
éedaBea HiAarwvos da To pepvyo Oat auTov év Tw T tpaiw TeEpt avtav. Notes 
of this kind in the scholia to Euclid commonly go back through inter- 
mediate sources to the history of mathematics by Aristotle’s favourite 
pupil Eudemus of Rhodes, and are thus of high authority.) Timaeus ie 
not allowed to do more than make this vague allusion to the theorem, 
The inscription of the tetrahedron is directly mentioned at 55a 3, and 
that of the dodecahedron by implication at 55c¢ 5. Both these inscrip- 
tions, according to the tradition, are ‘ Pythagorean’, and they are the only 
two which receive special mention. 

The argument that the ofpavos is spherical because all the regular 
polyhedra can be inscribed in the sphere is presumably to Plato himself, 
like a good inany things in the dialogue, no more than a playful fancy 
but Timaeus may be meant to take it quite seriously; as Aristotle said, 
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the Pythagoreans were always trying to see ‘likenesses of their num- 
bers in everything (A7Ze/, A. 985 27 éy dé rots dpiOuois éddxovv Oewpety 
Gpowwpara ToAAG Tots OVE Kai yryvopevots). 

83 DI. rd wpdwov cat rd ouyyevés. The spherical figure is mpérov for 
the mathematical reason which Timaeus goes on to state in the next 
clause ; it is ovyyeves because, as we are told at b 6, it is the ‘most com- 
plete and uniform’ of figures and the ovpavds is one (é) and {Gov 
TéXeov. 

33 b 4-5. odatpoedds. . . dwdyov. There is possibly a conscious echo 
of Parmenides’ description of Azs ‘one real being’, rereAcopevov éori | 
mavrobey, evxvxrAov aaipys évariyxiov oyxy, | weood0e ivoradis ravTy 
(R. P. 120). Timaeus does not accept the ‘singularism’ of Parmenides, 
but he so far sympathizes with his criticism of the earlier Pythagoreanism 
as to make his own odpavds one, finite, and spherical. If the poem of 
Parmenides was composed in the author’s early life, it would be known 
to Timaeus from his own earliest days, and we should expect to find that 
its trenchant criticisms have had their influence on his own version of 
Pythagoreanism. 

33 D7. pupiy xdddAcov Spocoy dvopoiov. The point is that the sphere is 
a surface, as the circle is a plane curve, of coms/ant¢ curvature, and the only 
such surface known to Plato and the ancients generally, who had never 
heard of negative curvatures and the ‘pseudo-sphere’. The Greek 
representation of the planetary orbits by ‘circles’ was by no means so 
arbitrary as is often said. Not only are the actual orbits of the major planets 
much more like circles than like anything the ‘ plain man’ would call an 
ellipse or oval, but from the point of view of method it was the only right 
course to adopt the simplest hypothetical path compatible with the 
facts as already observed. 

83¢°1-34a7. The figure could be made exactly spherical because 
there was no need to supply the otpavds with organs of sense, locomotion, 
respiration, nutrition, or evacuation. ‘There is nothing outside itself for it 
to see, hear, touch, &c., and therefore it needs no sensory apparatus. 
And it has no need for a respiratory system, as there is no air outside for 
it to inhale.—c 4. This is an allusion to the doctrine of Anaximenes, who 
held that an ovpavds keeps up its life by ‘breathing in’ dyp from the 
‘boundless ayp ’ outside it (ZGPA.3 73, R. P. 24). Pythagoras adopted 
the same doctrine, identifying dyp at once with darkness and with what we 
should call ‘empty’ space. Hence the allusions in Aristotle to the 
Pythagorean doctrine that the otpavds ‘inhales’ (eiomwvet) the xevov or 
‘void’ which ‘keeps bodies apart’ (dcopiZee ras vores) from the ‘boundless 
void ’ outside (Aristotle, Physics A. 213% 23, R.P. 75a, already quoted). 
It was with special reference to the theories of Anaximenes and 
Pythagoras on this point that Xenophanes of Colophon thought it 
worth while to remark that though the ‘world’ is alive all over, it does 
not breathe (Diog. Laert. ix. 19, R. P. 103¢ GAov 8 dpay Kai oAov dxovery 
(sc. rov Oedv), ay pévroe dvarveivy). Timacus is correcting the founder of 
his order. 

Again (c 4-6), the ovpayvos needs no organs for taking in nutriment or 
excreting waste products. The decay of some parts of it provides the 


33 bi —33d 2 103 


tpopy, which supports others, so that it lives, so to say, like a hibernating 
animal, by the consumption of its own fat. This must be the case if 
there is only one otpavos and nothing whatever ‘encompassing it’ outside. 
In the systems of the old Ionian cosmologists who believed in a 
‘boundless’ which ‘ encompasses’ the countless ‘worlds’, each ovpavds 
‘lives on’ the stock of the ‘boundless’, According to Timaeus the one 
ot paros itself ‘encompasses’ (reprapBave, repi€yet) everything, so there 
are no ‘provisions’ outside on which the otpaves can draw. Yet again, 
since there is nothing for it to lay hold of, the otpaves needs no hands 
to grasp with, and as for the other function of the hand, to repel an enemy, 
that also is superfluous for a similar reason (d 3-5). And it needs no 
feet to walk with nor to stand on, because of the seven possible ‘motions’ 
it has only the one most appropriate to intelligence, uniform rotation on 
its own axis. Hence, as a whole, it always fills the same space and 
so needs no feet (93 d 5—34 a 7). Of course on the theory of Timaeus, 
there zs no space outside into which it could move, and thus it ca# only 
rotate on an axis, if it is to move at all, as being a {aor it must. 

33 41. éx tréyyns. The words are meant to lay it down expressly that 
the arrangement by which the decay of some things provides the 
nutriment of others is not due to an unaccountable ‘ultimate inexplica- 
bility “, not ‘arbitrary’ (é« rvyys), but a result of deliberate design, of 
divine goodness working for a wise purpose. Plato is quite in earnest in 
believing in this presence of genuine design inthe universe. The failure 
to recognize design in the universe is the chief fault alleged against the 
old cosmologists in Laws x (889 b 1 wip Kai téwp Kal yyv Kat dépa pice 
wavra, elvat Kal TUxy pacity, réyvy dé ovdev Tovrwy ... 892 b 6 ra S¢€ hrcet 
Kat Pvois, Hv ovKx dpOas erovoydlovow ato rovro, vorepa Kai dpyoueva av 
éx réxvns ety kai vov). The wording of these passages shows that Plato is 
thinking of the saying of Polus of Agrigentum, quoted by Aristotle at A/c/, 
A. g818 4 7 pev epretpia Téxvyv eroinoev, 7 8 drepia trvynv. He takes 
this to mean that réyvy, purposive intelligent contrivance, is a purely 
human invention (cf. atriyy @vyrpy in the first passage quoted above from 
Laws x), based on man’s accidental observation of the course of events. 
Against this he sets his own view that if Woy) is the source of all move- 
ments, ‘ nature’ itself must be a product of réyvn, ‘ design which is not 
human but divine. Many modern ‘idealists’, though maintaining in 
words that mind is what they call the prius of everything else, are 
unwilling to admit genuine ‘ design’ in nature, and talk of the order of 
things as ‘ quasi-purposive’ or ‘de fuc/o teleological’, i.e. as somehow 
bringing about results which ‘have value’ but were never really planned. 
This was not Plato’s opinion. In the words xai td’ éavtod mdcyov cat 
Spav we have what the grammarians not very accurately call a ‘zeugma’, 
though it is really rather an ‘ellipsis’; with dpa” we have to supply 
mentally eis éavro ‘ acting on itself and being acted on by itself’. 

33d 2. avrapxes ov. We must not exaggcrate the force of the words. 
No ytyvopevov is atrapxes, according to the doctrine of Timacus, in the 
sense of being what Spinoza calls causa sut, being self-explanatory, the 
raison a étre of itself; all yeyvopeva are produced by that which éore, yeveow 
de ovx €xez. The ovpaves is atrapxes te merely in the sense just explained, 
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that it does not interact with any ycyvopevor outside itself; all such inter- 
actions are interactions between one part of it and another part. 

33d 3. xeipav Sé... xpeia tus Hv. The ‘anacoluthon’ arises from the 
taking of the words ypeia res Hv into a relative clause. Timaeus begins 
as though he meant to say yewpov & ob xpeta tis Av and then varies the 
construction so that the genitive is finally left hanging in the air. These 
‘pendent’ cases, most commonly nominatives or accusatives, are specially 
frequent in Plato’s latest dialogues. Presumably their occurrence is in- 
tentional. The more nearly Plato approaches the style of the lecturer, 
the more anxious he is to avoid the fatal tendency to make what professes 
to be talk actually ‘ read like a book’.! 

3305. ris wept rhv Bdow Smmpecias, ‘support to stand on’, Batvew 
meaning to ‘take one’s stand’ as well as ‘to go’. Cf. Politicus 270a 8 
where the xoopos is said ét puxporarov Batvoy zrodus iévar, ‘to move 
planted on a very tiny wous’, the zrovs meant being, of course, the centre 
of the sphere (not, as Campbell says, the South celestial pole). 

8442. tav éwrd. The six xwayoces which are here denied of the 
oupavos are not specified, but they are evidently the same three pairs often 
mentioned by Aristotle, up-down (dvw, xarw), forwards-backwards (zpeow, 
Griow), right-left (érit Segud, éx' dptorepa), as the possible directions of 
rectilinear motion. Any rectilinear movement which is not one of them 
can always, in virlue of the principle of the parallelogram of velocities, 
be resolved into components which do lie along three axes perpendicular 
to one another. So that the meaning is that the only regular movement 
left for the odpaves is rotation on a fixed axis, the ‘ eternal circular move- 
ment’ (xuxAodopia) which has no ‘opposite’ and in which, according to 
Aristotle, the world’s yearning after God finds its expression (A/e/. A. 
10725 3ff.). The seven xujoes would be to Timaeus an illustration of 
that cosmical significance of the number 7 insisted on by the Pythagoreans 
and laughed at by Aristotle (A7e/. N. 1093213 dAAa dca Ti air Tatra; 
ér7a pev hwvyevta, érra S€ xopdat 7 dppovia, érra S€ ai mAaades, év Extra 
dé ddovras Badr (evid ye, Evia 8 ov), éxra dé of ert OnBas). 

34a8-b 9g. otros 8) was... édyerynoaro. A brief recapitulation ot 
what has been saidso far. ‘The body of the odpavos was made spherical 
and all-inclusive for the reasons we have given. A soul was added to 
this body and so there came to be the one and only ovpavds, always 
rolaling on its own axis, without mate or fellow, in the fruition of its 
divine felicity. 


1 A.-H. takes the same view of the grammar here. Stallbaum regards ye:pay as a 
‘ partitive’ genitive = de mains, translating e/zvas von Hdndcn and saying that a v7 is 
to be ‘supplied’; and quoting 6546 mpocemAapBavopeva wore drorhkeay auras THs 
g~uaews, Sophisles 232b2 ddd’ dvadacBopev (Bt. follows Heindorf in adding (ér5) 
mpwrov tw wecl TUV GoquoTiy eipnuévaew ; iad R121, On6sd6he adds Fep. 485b1 
and Gorgias 51426, with a general reference to Matthiae G& Grammar § 323. 
This is a possible view, but the supposed construction seems to me much harsher here 
than in any of the places referred to by Stallbaum or quoted in Matthiae. The 
nearest parallel would be the SopArstes passage, but here the loss of (év) after dvada- 
Bayer would be so natural that I cannot help feeling that Heindorfs correction ought 
to be adopted. And the position of xe:pav as the very first word of the clause seems 
to me decisive in favour of A.-L1. 
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34b2. t&ecoy ex tetder cupdrev, i.e. the ovpavds contains all the 
body there is, and each of its four component ‘ roots’ is the whole of the 
fire, air, water, or earth there is. That the otpavds has a yvy7 as well as 
a body has been already implied by saying that it is a {oov, so that we 
are not as yet dealing with a new point. What is precisely the point of 
the statement that God not only put a yvyy ‘into ’ the cosmic body but 
‘wrapped it’ (the Yywy7) round the world ‘on the outside’? ‘There were 
numerous and very different views held in antiquity which have been duly 
discussed by Proclus, but are not plausible enough to require detailed 
examination here. Proclus himself, following hts immediate teacher 
Syrianus, took the general sense to be that the ‘soul of the universe’ has 
a supramundane element in its constitution and also a plurality of 
dvvapets, activities, diversely exhibited in different localities. Hence 
Timaeus leaves some of the cosmic yyy ‘outside’ the wav, by way of 
insisting that it is, in the fashionable language of to-day, ‘ transcendent ’ 
as well as ‘immanent’. It is a simpler explanation, and more on the 
lines of the earlier interpreters reported by Proclus, to say that the puyy 
is ‘put into’ the body of the otpaves to indicate that it is present as the 
initiator of movement wherever there is movement at all, i.e. throughout 
the universe; it is ‘wrapped round’ the otpavos, because Timaeus is 
thinking of the supposed diurnal revolution of the outermost heaven as 
the most uniform and orderly of all movements and thus as most fully 
revealing the presence of an intelligent Wuy7. 

34 bi0-c 6. It must not be inferred from our having first spoken of 
the formation of the body of the ovpaves and then of the soul which God 
‘put into it’ that this represents the real order of creation. In speaking as 
we did, we fell into a neglect of accuracy and order which is one of our 
human infirmities. The world did not begin by being a body and then 
become a diving body. We ought to have put the soul first, because soul 
comes before body yeveoe xai dperq ‘in order both of becoming and 
of worth’. (This need not be taken to mean that there ever was a time 
when the world was a soul without any body. In the Laws, x 895 b, the 
‘movement which moves itself’ is equally said to be proved by the 
argument about the dependence of all bodily movement on the ‘ motions’ 
of a soul to be wpecBurdrny xai xparicryy petaBoArAnv racav, tTHv be 
GAXAovovpevny id’ érepov, xworvcay bé Erepa Sevrépay. But nothing is said any- 
where in that argument about any temporal priority of cause to effect. All 
that has been insisted on is that ‘imparted motion’ is always dependent 
on internally initiated movement. So here ‘first in order of becoming ’ 
need not mean first in order of time; it means first in the ontological 
order, the order of dependence.) Soul should properly be treated before 
body because it is the independent, body the derivative thing, and because 
it is ‘first in value’. It was made to be the body’s queen (deo7rorw) ; the 
body is only an instrument for effecting the ends of the soul. It is in 
strict accord with this principle that we find the later Platonists (e. g. 
Proclus in his commentary on Adcibiades 1), insisting that the true 
Platonic definition of dy@pwros is Yuyn owpare xpupévy, and objecting 
alike to definitions which simply identify dvOpwzos and yyy and to those 
which do not expressly indicate the ssérumental relation in which copa 
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stands to yyy. (The second objection is raised e.g. against the 
Aristotelian definition.) 

35 al-b 3. Tis dpepiorou... pepecypévny. Lhe constitution of the soul 
of the otpavds. We now come to the most perplexing and difficult 
passage of the whole dialogue, a passage of which the meaning was 
matter of disagreement betwen Xenocrates and his pupil Crantor, the 
author of the first commentaries on the dialogue. Since Xenocrates and 
Crantor could differ widely about the whole meaning, we may fairly 
assume that from the beginning there was no certain Academic tradition. 
Plato, then, had not given any explanation of his meaning, and from the 
first all exegesis must have been conjectural. Hence we must not be 
surprised if our own attempts to discover what is meant only conduct us 
to probable conjectures. And we are in a much less favourable position 
than men like Crantor and Xenocrates, or even Posidonius in the first 
century B.c., for framing probable conjectures. Much that would be 
intelligible at once to the first generation of the Academy, and even 
familiar to Posidonius from his learned researches, is dark to us from the 
loss of the literature which might have thrown light on fifth-century 
Pythagoreanism, and we are exposed to the danger of reading into Plato 
a host of ideas derived from sources extraneous to the Greek philosophical 
tradition. For these reasons it does not seem profitable to me to spend 
time on purely modern attempts to ascertain Plato’s meaning inde- 
pendently of the ancient tradition; even if we find that there are 
insuperable difficulties in the way of the solutions proposed by early 
students who had access to the information we lack, we are not likely to 
arrive at a reasonable interpretation ourselves except by a careful study 
of their views. The materials for such a study fortunately exist partly in 
the essay of Plutarch on the passage entitled sept ris ev Tipaiw Yuxoyovias, 
partly in the commentaries of Chalcidius and Proclus. 

Of course the language in which Timaeus describes the making of the 
world’s soul by the mixing together of certain ingredients in a xparyp or 
mixing-bowl, the vessel in which wine and water were blended at parties, 
the subsequent distribution of the product in accord with the intervals of 
a musical scale, and the cutting of it into strips which correspond to the 
celestial equator and ecliptic, is merely symbolical. What has suggested it 
is, as Bt. says, the Pythagorean conception of a musical scale (dppovia) 
as a ‘blending’ (xpacts) of the ‘high and the low’ (76 gv xai ro Bape), 
according to definite mathematical ratios. This led on in medicine to the 
analogous conception of health in the body as a ‘blend’ or ‘mixing’ 
(kpaots) of the different supposed ingredients of the body in the right 
rauos, the body being thus thought of as a sort of instrument of 
many strings which is in tune in health but out of tune in disease. Then 
the analogy was extended from the body to the soul, and this led to a host 
of familiar results. It led among the younger Pythagoreans, men like 
Echecrates in the PAaedo, to the view that the soul itself is just the tune 
or scale (appovia) given out by the body. This is why in the PAaedo 
Socrates has to rcfute that view and why Plato is careful by the by-play 
between Echecrates and Phaedo (Phaedo 88c 8—89a7), to call our 
attention specially to the importance of this section of the dialogue. In 
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psychology the same analogy leads to the doctrine of the different 
‘temperaments’ or ‘attunements’ (xpdaecs) corresponding to the undue 
preponderance of one or other of the ‘humours’ in the body over the 
rest, a doctrine which has lasted almost down to our own times. In ethics it 
is the origin of the perpetual analogy which pervades both the Republic 
and the Nicomachean Ethics between virtue and health, vice and disease, 
and again between virtue and the correct attunement, vice and the false 
altunement, of a musical string. Our own language about ‘idiosyncrasies’, 
‘tonics’, the physically and the morally ‘bracing’ and ‘relaxing’ is 
borrowed ultimately from the same source. Aristotle’s famous ethical 
formula of the ‘right mean’ which is not absolute but relative comes, 
through the PAz/ebus, from the same quarter. The ‘relative mean’ is 
plainly just the ‘harmonic mean’ on which the fundamental interval of 
Greek music, the 6a rerrdpwy or major fourth depends. (His insistence 
that the ‘right mean’ is not the ‘arithmetic’ mean would be intelligible 
at once to an educated hearer who would remember that the ratios 
corresponding to ground-tone, fourth, octave are 6, 8, 12 and that the 
octave or da zacey consists of two intervals of a fourth, Thus the da 
rerrapwy may be said to be ‘half’ the octave, but 8 is not ‘half-way ’ 
between 6 and 12.) Our own literature is crammed with conscious and 
unconscious echoes of all these things. Thus Ophelia is talking pure 
Pythagoreanism when she compares Hamlet’s mind in its morbid con- 
dition with ‘ sweet bells jangled, out of tune and harsh’. So in astronomy, 
itis the Pythagorean discovery of the ratios corresponding to the great 
musical intervals that leads at once to the theory that the heavenly bodies 
give out notes, the pitch of which depends on their distance or on their 
velocity,—the miscalled doctrine of the ‘harmony’ (it should be ‘melody’) 
of the ‘spheres ’ (but they were not supposed to be ‘ spheres’ before the 
time of Eudoxus in the fourth century), We must keep the tuned string 
and its applications before our minds through the whole of the following 
passage. It explains at once why the Demiurge is said to make the soul 
by blending ingredients, as a given musical tone is made by a ‘ blending’ 
of ‘the high’ and ‘the low’, why he then goes on to distribute it over the 
universe in obedience to the law of formation of a series corresponding to 
a certain musical scale, and why all this is finally brought into connexion 
with an astronomical theory. 

To begin the more detailed study of the passage with a few remarks about 
the textand grammar, We must clearly omit the untranslatable words at 
rept OF rep. in 35a 4. They make no intelligible sense and seem to have 
got in by inadvertence from the at wept of 35a 2. The error must have 
been an ancient one, as it has affected all our MSS. and nearly all the 
ancient quotations. Cicero may have known the correct text, as he does 
not translate these words. (Chalcidius also does notrender them.) Also 
Sextus Empiricus (c. a. p. 200) quotes the passage (S. FE. adv. Grammaticos 
301) without them, not quite exactly, thus ris dpeptorou Kat det Kara Taira 
cxovons otclas Kat THS Tepe Ta THOpaTU pemoTHs Tpitov €€ dudow avve- 
MpagaTo ovgias €ldus, THS Te TULTOV Piaews Kat TIS Garépov. He alludes 
to the passage again in another place (//ypolyp. Pyrrhon. ii. 189) in 
away which scems to ignore the intrusive ad wep (or wept), xpacw 77s 
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duepiorov Kat pepiorns ovcias Kai THs Garépov dicews cat tatrov. (His 
immediate source in this passage is Stoic, pretty certainly the com- 
mentaries of Posidonius, so that we may, perhaps, infer that Posidonius 
also had the text without the second ad wepi.) The corruption is thus 
older than Plutarch, who recognizes it (unless his MSS. have been them- 
selves corrected into conformity with a false text of Plato), but probably 
later than Cicero. Some MSS. may have been free from it in the time of 
Chalcidius (fourth century a.p.) and it was not universal in that of 
Sextus. As for the grammar, the genilives rys dpepicrov ovcias and ris 
pepraris (ovcias) depend on év péow, and ycyvoperys is emphatic and con- 
trasted with det xara taira éxovoys (so C. W.). Thus the first clause 
means literally ‘midway between the being which is indivisible and 
always the same and the being which becomes (or “ passes”) and is 
divisible in the bodily region, he blended a third form of being com- 
pounded of them both, that is, of Same and Different’. 

As for the wept ra cwpara of 3542, it is an inslance of the use of 
mept C. accus. to avoid an accumulation of genitives, a use very common 
in Plato's later style. The meaning is simply ‘transient and divisible 
corporeal being’. Note that, as the substantive to be supplied with yeyvo- 
pévns prepiotys Must be ovaias, we have here by implication a second 
denial of the absolute antithesis between ovata and yeéveats. 

35 25-6. nai xara tadTa ... pweptorod. Should we read ra atra from 
Eusebius (and probably F, which writes ravra), with Bt., or xara ratra 
with the other MSS. and most editors? It does not appear from Cicero’s 
version what the text before him was. Chalcidius clearly read xara raira 
as he has eodem modo. As for Proclus, his latest editor Diehl represents 
him as reading xara ratra (though the MSS. are divided in the /emmz), 
but I think it is plain from his comment (Diehl li. 156. 18 and ib, 23) 
that he really read and wrote xara ratra. Indeed in ii, 156. 18 Diehi 
has to corrupt the text by foisting in a xaé in order to make sense. 
(One should simply print, with the correct punctuation and accents, A€ye 
yap ore kadamep ei rs Ovo Las Kal eT THS TavTOU dYTews Kai THS Oarépov Tpirov 
e€ ado cuvexepacato, Kat Kara Taita Kaburep éxet TO €€ dudoty otaias 
eldos HY, OUTW Kat €y ToUTOLS TavTOU Kat Gurepov TO pégor eldos HY. ‘ Plato 
says that as in the case of Being, so also in that of Same and Different 
he blended a composite of both terms, and exactly as in the former case 
the composite was a Form of Being, so in this case, too, the intermediary 
between Same and Different was a Form.’) The case is even plainer 
at ll. 156. 23. ty ovv py TovTO AdOys trovoncas, TO Kal kaTa TaLTa MpoTeOyKer, 
iva kat évrav0a To €& dpdotv eidos 7) Kal uy dAov, ‘to keep us from falling 
into this mistake he adds xai xara ravru, to make it clear that here, too, 
the resultant is a Form and not a whole’. ratrd should obviously be 
read in both passages. Plutarch is made by his modern editors to write 
Kara tadvta in the formal quotation of the whole passage with which his 
essay de procreatione Animae opens, but this proves nothing at all, and 
there is nothing in his comments to show how he understood the words. 
Ancient evidence thus seems to be on the side of xara ratra, ‘and in like 
manner rade it a compound (put it together) midway between that of 
them which is indivisible and that which is divisible in bodies’, This 
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seems a repetition of what had been already said three lines above, but 
has a point if the object of the clause is to remind us that the Same and 
Ditferent of a 4-5 are identical with the Indivisible and Divisible of 
a 5-6. 

35 a 6-8. xai tpia AaBov . . . Bia, ‘and he took the three of them 
and blended them all into a unity, forcing the Other into combination 
with the Same in spite of its reluctance to combine’. pay id€ay is here 
a mere periphrasis = €y rz, a common idiom in Plato. Cf. PaAzlebus 
65a 1. 

35 b 1-g. petyvis Sé.. . peperypdvny, ‘and mingling them by the help 
of Being’ (rys otatas = the ovata which has already been described as 
itself a blend of the other two factors) ‘and having made one of three, 
he next (xdAcw) went on to divide the whole into as many portions as 
was meet, each part being a mixture of Same and Different and 
Being’. 

Thus the operation the Demiurge is pictured as performing is clear 
enough. He first takes two ingredients A and # and by blending them 
produces an ‘intermediate’ C. He then makes a single uniform whole 
by blending A, #, and C and finally he divides that whole into a number 
of ‘portions’. The difficulties begin when we ask exactly what all these 
proceedings are meant to symbolize. In considering the question, we 
must, I think, begin by insisting on a point which has often been over- 
looked. The whole passage has not to do with the formation or struc- 
ture of Yryy in general but more particularly with the yuy of the 
Universe as a whole. Any interpretation which assumes that we are 
dealing with a mere psychological analysis which we could verify in 
ourselves or our fellow-men is in danger of being wide of the mark. 
At the same time, since the general character of a ywy7 is to be found in 
all yvyad, or, as Timaeus himself will put it, since all our yvyad are made 
of the same ingredients and on the same plan as that of the ovpavos, 
though none of them are of equal quality with it (41 d 4-7), we must 
expect to discover in the ingredients out of which the Demiurge fashions 
the world-soul characters of mind which do correspond to those we can 
detect in our own minds, ortosome of them. With this in mind we may 
now consider what light is thrown on our passage by the Platonic tradition, 
so far as we can still trace it. 

It is convenient to begin with a passage from Plato’s most illustrious 
immediate disciple, Aristotle. The words which immediately concern us 
are these (de Anima A. 404516 rov airév 5é tpdrov Kai WAaruv év rw 
Tiuaiw ty Yuxnv éx Trav oToLxelwy Tote’ yryvwoKer Oar yap Tw Opolw TO 
Gpowov, Ta Sé Tpdypata éx TOV dpyov evar), Aristotle has just been saying 
that in general those of his predecessors who thought of the yyy 
primarily as a thing which ‘ perceives and knows’, held that it is made 
of the same ultimate constituents as the objects which it knows, on the 
strength of an assumed general principle that ‘like can only be known 
by like’. He adds that Plato in the Zimaeus adopts the same position. 
‘In the same fashion, Plato tooin the Zimaeus makes the soul out of the 
“elements ”, for (he holds that) like is known by like and that the things 
(known) are formed from these principles.’ We must distinguish here 
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between what Aristotle says about the actual statements of the Zimaeus 
and what he gives as his own explanation of Plato’s reasons for making 
the statements. What he definitely ascribes to Plato as the doctrine of 
the Zimaeus is simply that ‘the soul is made’ of the oroyeta. The 
further assertion that the reason for asserting this is that ‘like is known 
by like’ is an explanation of his own, based, no doubt, on the ground 
that in his account of the organs of sense Timaeus follows Empedocles 
in this matter, and that the same principle is assumed throughout the 
famous passage about knowledge and its object in the Republic (vi. 507— 
11). The exegesis is sound enough, but it is interpretation, not testi- 
mony. By the oro.xeta Of which the yyy is ‘made’ Aristotle means 
not the Empedoclean ‘ four roots’ but the ultimate factors, the dpya, of 
which Plato himself or his spokesman Timaeus believes the objects of 
our knowledge to be composed ; ;* the apaypara, again, mean, not 
‘things’ in the plain man’s sense of bodies, but the ‘ objects’, whatever 
they may be, of which the yyy has knowledge (a common use of the 
word both in Plato and in Aristotle). The sentence thus reveals itself as 
a comment on the general sense of 35 a, that the soul is somehow con- 
stituted of two forms of ovaia, that which is ‘ indivisible’ and ‘always self- 
same’ and that which is ‘divisible and transient in the bodily region ’. 
These are the orotyeta of which Aristotle is speaking, and his meaning is 
that according to Plato since the soul is to apprehend both orra and 

tyvopevea, it must itself combine the characters of Being and Becoming 
lin some way it must itself exhibit ‘passage’, and yet in some way it 
must be permanent and above ‘ passage’). Aristotle then goes on (loc. 
cit. 404> 18-22) to add some statements about Plato’s personal teaching 
intended to show its agreement with the Zimaeus on the principle that 
‘like is known by like’. ‘It was similarly determined in the discourses 
on Philosophy, as they are called (ev Tots rept pirocogias Acyouevors), that 
the archety pal living being (aird ro Leov), is constituted of the Form of 
One (é& atris ris Tov évds idéas), and of the first length, the first breadth, 
and the first depth (xai rod azpwrov prxovs kai mAdtous xalt Baous), and 
similarly with the rest (ra 6’ dAAa dpuoorporws).’ The reference is said 
by the ancient commentators to be to the famous lecture on ‘the Good’ 
in which Plato explained his own ripest speculations, We may take it 
that Aristotle, who was present at the lecture and published notes of it, 
has reported correctly what Plato said, but he has not offered any 
explanation of the statement about the atré 7d foov, and we cannot 
therefore be sure either what he himself understood Plato to mean or 
whether he understood him correctly. We can see that there is an 
obvious connexion with the Pythagorean ‘tetractys’ (the series 1, 2, 3, 


1 T say ‘or his spokesman, Timaeus’ because all that Aristotle is entitled to urge 
as proof that the 7z#aeus goes on the principle ‘ like is known by like’ is that Timaeus 
constructs the soul and the objects it knows out of the same groyeia. Whether the 
groxeia employed by Timacus are the same as those which Aristotle goes on to refer 
to as used by Plato &» rots wept gxAocopias Aeyouévors or not is quite a different question, 
and one on which Aristotle is silent. Ile may have thought t that they are the same, 
though if he did think so, it is singular that he makes no attempt to prove = point, 
And if he thought this, he may have been right or he may not. 
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4), but whether ‘the first length, the first breadth, and the first depth ’ 
actually mean the integers, 2, 3, 4, as we should naturally infer from the 
mention of ‘the Form of 1 ’, or whether, as is in my own opinion less 
probably held, these words mean geometrical concepts derived from but 
not identical with those of the integers (so L. Robin in his essay La 
Physrque dans la Philosophie de Platon, 1919, and his earlier magnum opus 
La Theorte Platoniczenne, 1908), Aristotle’s references do not enable us 
to decide with absolute certainty. (See, however, the notes on the pas- 
sage in Aristotle de Anima,ed. R. D. Hicks.) ‘The object of the allusion 
is simply to point out that in Plato’s oral teaching, as in the Zzmaeus, the 
soul was said to be composed of the same factors as the objects of know- 
ledge. It was not necessary for this purpose that Aristotle should 
encumber himself with a discussion of the precise character of the 
arocxeta to which he refers. It is odd, however, that he does not seem 
to see that a statement about the atro{wor (which is admittedly a Form 
or efdos) is not, on the face of it, any evidence for Plato’s views about the 
vuyy (which is nota Form). Presumably the implied argument is that 
since all {aa have yvyai, their common archetype must have a ‘ Form of 
vuy7n'. It may be worth while to note in passing that Aristotle carefully 
distinguishes between what Plato said in his lectures and what is found 
in the Zimaeus, so that we have here one of the many indications that 
we must not assume that the dialogue may be treated simply as a revela- 
tion of Plato's own convictions. Aristotle next goes on to add (loc. cit. 
404 22) that the same thing (as that for which he has referred to Plato's 
lectures) ‘ has been put in another way (éri 5¢ xai GAAws). For Mind (vos) 
is 1, Science (érurrnpn) 2, because it goes by a single route to a single goal 
(povaxas yap éf’ év); the number of the plane (i.e. 3) is Belief (ddéa), that of 
the solid (i.e. 4) is Sense. For though the numbers were said to be 
the actual Forms themselves, that is, the ultimate principles, still they (the 
numbers) are derived from the elements (oi pev yap apiOpot ra edn atta Kai 
ai dpxai édéyorro, elo 5 éx trav ororxecwv). And as the soul was held to be 
a principle of movement as well as cognitive in these ways («at xuprixov 
Kai yvwpirrixov ovTws), Some combined the two and defined the soul as a 
number which moves itself (dpOpov xwovv6 éavrov)’. These last observa- 
tions hardly concern us here, as they are not particularly relevant to the 
discussion of the Zimaeus. Indeed, it is not clear whether this ‘ other 
way’ of putting the matter is intended to be ascribed to Plato or only to 
Xenocrates, the author of the definition of the yvyy as a ‘number which 
moves itself’. Thus Aristotle’s references tell us no more about the 
Timaeus than what is obvious, that it describes the soul as combining the 
characters of the dei xara raira éxov and the yryvopevov, and that, in Aris- 
totle’s opinion, it is given these two characters on the ground that it knows 
and apprehends both the permanent and the mutable, and what knows 
must be /zke that which it knows. 

We may now turn to the interpretations of Xenocrates and Crantor, 
which apparently divided the earlier Academy between them. These are 
most fully known to us from the discussion of them by Plutarch in his 
essay on the passage before us. As the only other interpretation of which 
he has anything much to say is that of Posidonius, we may reasonably 
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infer that these three were the only systematic attempts to explain the 
subject down to the end of the first century a.p. From what we know 
of Plutarch’s methods of composition, it would, I think, be rash to sup- 
pose that he had studied the actual writings of Xenocrates or Crantor. 
It is more likely that he knew them through the medium of Posidontus, 
whose commentary appears to have been very full and learned. (Sextus 
Empiricus adv. Logicos i. 99, in his long attempt to show the impossi- 
bility of a ‘criterion’ of true and false, expressly quotes the work as an 
authority on the views of the Pythagoreans about the ‘criterion’ as 
proof that the school held the doctrine that ‘ like is known by like ’.)? 
Xenocrates, head of the Academy from 335 to 314 B.c., held that the 
definition of the soul is that it is a ‘ number which moves itself’ (aprOp5¢ 
atrov xwov), and he extracted that doctrine from our passage, That is, 
he maintained that what Timaeus is really describing under the name of 
the ‘making of the world’s soul’ is primarily the logical derivation of 
the series of natural integers (Plut. op. cit. 1012 d-e of pév yap otdev 7 
yéeverw apOpod SyAovcGar vopilovor Ty peter THS apepioTov Kai pepioTAS 
ovoias). Accordingly he identified the Indivisible with the limit or 
number 1, the Divisible with Plurality or Multitude (7d 2A780s) and held 
that T.’s object is to explain how the series of integers can be logically 
derived from these two ultimate ‘indefinable notions’ (op. cit. 1012 e 
dpépiorov pey yap eivac To ey pepiorov bé td WANOGos, ex Se rovTw yiyvecOaz 
tov apOpov tov évds dpilovros 76 wAGos Kal TH azretpia. wépas érerOevros). 
More precisely, the Divisible was identified with the ‘indeterminate 
duality ’ (adpurros Svas). Apparently Xenocrates habitually called the 
element of multitude which is spoken of by Aristotle in his account of 
Plato’s theories about number (AZe/. A. 98720) as the ‘dyad’ of the 
great-and-small, the adpioros dvas, and to judge from the criticisms of the 
Metaphysics he confused this mere possibility of augmentation and 
decrease with the number 2, (At least Aristotle’s arguments against the 
Academic doctrines turn repeatedly on this confusion.?) As for the suc- 
cessive steps of the Demiurge in first mixing two factors to produce 
a resultant and then mixing both a second time with this resultant, 
Xenocrates gave the following explanation. The first blending (of 1 
with the ‘indeterminate duality’) produces ‘number’. But the ypuvyxy is 
not merely a number, it is a ‘number which can move itself’ and other 
things. It has thus to be an dpyy of rest and motion. Consequently 
two more factors have to be introduced into its constitution * to serve as 


1 That the interpretations of Xenocrates and Crantor were the only two known to 
the carly Academy scems to follow from the words of Plutarch op. cit. 1012 d éwei 32 
rwv Soxipwraray davdpwy rovs piv Hevoxparns mpoanyayero, THs Yuyns Thy ovotay 
dpiOpov vp’ éavrov Kwvoupevor dnopynvapevos’ of 5¢ Kpavrop: rp Tore mpocebevro, peryrivri 
rihv puxny Ex TE THY voNTHS Kai THs wep Ta alaOnra SofaarHs Proews* ofuar Te THY TOVTOR 
dvaxadupiivray gapnveray Wanep tvicaipov hyiv napéfav, Plutarch plainly knew of 
no other interpretation older than that of Posidonius. 

2 I do not need to discuss here either the precise character of the Academic derivation 
of the integers or the minor question whether the expression ddpioros Buds, so often 
used by Aristotle, was peculiar to Xenocrates or had been employed by Plato. For 
full discussion and careful collation of the relevant texts the reader may be referred to 
Robin La Theorie Platonicienne. 

8 The point becomes clearer on a comparison with Aristotle de Anima A. 403 25 ff. 
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apxat Of motion and rest, viz., ravrév, Sameness or Permanence, and 
Gurepov, Variety, Difference. This gives us the complete character of 
Wey, that it is a number which is a cause of motion and rest.’ 

Crantor gave a wholly different explanation which started, not with 
mathematics, but with ‘epistemology’. He held that the distinctive work 
of Yvyy is to make judgements about objects, objects of thought and 
objects of sense alike, and about the likenesses and differences to be 
found in objects of both classes, both among themselves and relatively lo 
each other; that the yvyy may acquire knowledge of all these, ‘it has 
been blended out of them all, that is, out of four things, the intelli- 
gible which is eternally self-same, that which is acted on and undergoes 
change in the realm of body, and further of the Same and the Different 
because otherness and sameness are found in both of the two elements 
just mentioned. 2 That is, the soul must have ‘ the indivisible ’ in it in 
order to apprehend the eternally unchanging objects of pure thought; it 
must have the ‘ divisible ’ to perceive the mutable things of sense ; it must 
have sameness and diversity in itself because we recognize both these 
characters alike in the realm of pure thinking and in that of sensation. 
The assumption is thus tacitly made by Crantor, no less than by 
Xenocrates, that ‘like is known by like’; the differences between them are 
that (1) Crantor is content to regard yyy as ‘aware of things’ without 
altending to its character as a ‘source of motion’; (2) he says nothing 
about the theory that a yxy is a ‘number’. Both interpretations, as 
Plutarch says, decline to take the ‘ production ’ of the soul literally as a 
process in time (rdvres ovrot Xpovw poev o.ovrat TV YUxnv Hm yeyovevat, 
mheovas dé duvdpecs €xewv, eis Gs dvadvovra Fewpias évexa THV ovciay aurys, 
Aoyw Tov Hiarwva yeyvopevny troriGecGat Kai ovyxepavvupevny, op. cit. 
10134). Plato proposes to relate how it was made Oewpias évexa, merely 
as a way of helping us to understand its ovoia (what it is) by an analysis 
of its duvdues, ‘powers’ or ‘faculties’ (what it does). But Crantor’s 
account docs not really apply any more particularly to the ‘soul’ than 


Aristotle observes that there are two ohvious characters of Yuyn, xivnors and atcOnats, 
It ‘ moves’ things and it is aware of things. Some of his predecessors had fixed on 
awareness as the distinctive proprium of Yvxn, some on the initiation of movement ; the 
definitive ‘ number which moves itself’ is an attempt to combine both points of view. 
The soul is said to be a number because the distinction of one thing from another 
thing which lies at the bottom of counting is the simplest recognition of identity and 
diversity, the most elementary act of Asozurng there is, and since what we count are 
numbers, it is inferred, on the principle that ‘like is known by like’, that the mind 
itself is a kind of number. It isa number which moves ttself because we see that it 
sets up movements in our bodies and those of other animals, and it was Inferred that 
what sets other things moving must be itself moving, 

' Plut. op. ett, 1012 f rouvrow (sc. the integer series) Be unre yuxny Tov GpiB pov 
tivaz. 70 yap KIVOTIKOY wai 10 Kenroy évdeiy avrg. TOU 3€ ravrou xai Tov érépou 
ouppuyevray, wy Td péy tare Kivhoews apy? Kai peraBodijs To 8e povns, puxiy yeyovéva, 
pndev Hrrov tou lardvaMai foracGa: bvvapuv i Tou Kiveto@at Kai Kivery OvoaY. 

2 Plut. of. c2#. rot12zf-1o13a ol be wept Tov Kpavropa padstora THs yux7s toy 
twodapBavovres épyoyv elvar 10 Kpivey Ta TE vonra kai Ta aic0n7a, Tas Te TovTwY by aiTois 
wai wpdos GAAnAa yywonevas S:apopas Kal dpowryras, éx TavTay pasiv, iva Tavra yiyywokn, 
owy xen pac Gas riv Yuynv’ ravra 3 elvar rérrapa, Tv vonrhy puow det Kata TaUTa Kai 
woavras éxougay Kal 77}v wept Td owpaTa waénrixny Kal peraBAnrny, ert 5¢ 7iy TavToU 
nal rou érépou, 3a 710 Kdxcivow ixarépay peréxey éreputynros Kai TavTOTHTOS. 
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to any of the other things which are said in the dialogue to have been 
made by God. The whole otvpavos and every part of it is composed of 
‘the intelligible and the sensible’ just as much as the yvy7.* Xeno- 
crates’ account is un-Platonic, for Plato mever says that the soul is a 
number, but simply that it is a ‘source and fountain of motion’? To 
speak of it as formed xar’ dpiOuov, in accord with a numerical law (cf. 
37.44 ava Adyov pepo Oeica xai ovvdeHcioa), NO more implies that the soul 
¥s a number than to say that it is formed xa@’ apyoviay implies that it Is 
an ‘attunement’, a doctrine notoriously rejected in the Phaedo.* Also the 
use X. makes of the Same and the Different is not Platonic. He regards 
Sameness as the cause of Rest, Difference as the cause of Motion, whereas 
in the Sophisfes, when Plato is discussing the péy:ora yern or principal 
categories, he reckons them as five, Being, Same, Different, Motion, 
Rest, and is careful to discriminate each from all the others. It is, 
therefore, un-Platonic to equate tatvrov with Rest and €érepoy with 
Motion.‘ 

These comments are most pertinent and we may add others to them. 
Xenocrates, as Plutarch said, is confusing the doctrine that Forms (eiéy) 
are numbers, referred to in Aristotle’s Afe/aphysics, with that of the soul as 
expounded in the Phaedrus and Laws. Itis the Forms or Numbers of 
which Aristotle says that Plato held that they were composed of two 
factors, the One and the Great-and-Small or ‘indeterminate dyad’. The 
definition ot Yvy7 is simply that it is 4 atryy duvayeryn ively Kivyons, 1.e. 
the source of internally initiated movement. And a yyy is not a Form 
but a particular existent. X. had, so far as we can see, no warrant for 
throwing together the analysis of eféy and the statements of the Laz's 
about the wvy7.> Plutarch is also justified in his complaint of the use to 


1 Plut. of. cet. 1013 b-c H piv ydp be ris vonTijs Kai ris alaOnris ovcias Acyouern 
peiges ov diagapeirat 7 TOTE puxiys HaddXov f Tew Adam, oT: ay Ts etn, yévecis éotay. 
ards Te yap é xdopos ovTos Kai Tav pepaw txacroyv avTov auvéaryKey Ex TE TwpaTixiys 
ovctas Kal vonris. 

3 Plat. op. cit. 1013 e-d d pO pov ye puny bo TlAdraw obdésore thw Yoxiy mpooermer, 
adAAd Kivnow avroxivyTov det ai Kivnoens my wai apyhy’ dpBuq 5é xai Ad-yq wai dppovig 
Sraxexuo une THY ovotay aUuTns vrokerperny wai dexoperny To KéANoTov eldos UO ToUTaY 
éyyi-yvopevoy. ofuat 5¢ pa) Tavroy elvat T% Kar’ apiOuov ouverrava: TH puxiy TO Thy 
ovsiay avTns amOyov Unapyew’ éret Ka’ appoviay cuvécrnxer, dppovia 8 ovK ~oTiy, ws 
avros év r@ wept Yuyns dmedefter. 

® Boeckh’s interpretation (Aildung der Weltsecle, K1. Schriften iii. 131-3) is that 
of Xenocrates revived, as he himself admits. He virtually makes Timaeus teach the 
very doctrine refuted in the 7aedo that the soul ¢s an dpyovia. RKoeckh assumes this 
to have been the ‘ Pythagorean’ doctrine, but, in truth, it was only owe version of the 
Pythagorean doctrine, and not the origina] version (£ GPh3 295 -5). 

4 Plut. of. ctf. 1013 d-e éxpavids Be rovros Wyvonrat TO wept Tov Travrov «al tov 
érépou’ AE€youa yap ws TO wey Gragews TO 5e Kivyoews TUUBAAAeTa: Suva els THY THs 
Wuxns yeveoiv, avtov TAdravos ev Te Loypiary ro dv wat 7d Tavrov Kai TO Er€poy, wpos Se 
TovTas OTAGIY Kai Kivnow, ws ExaoToy éxaaTou kagpepov xai wéyte dvra yopis dAAHAWPY 
TiBepevon Kal Giopicovtos’ Cf. Plat. Sophist. 250 CI ff. 

* It might be suggested that possibly Plato’s dypapa 8éypara afforded some warrant 
for X.’s combination, But in the passage cited from the de Anima at the beginning of 
this discussion, where Aristotle's express object is to show that Plato taught a certain 
theory about the ¥uyn in these lectures, he only produces a statement about the 
abrogyor, If Plato had said anything of the kind ahout the Yuyyy, it would have been 
much more to the point to have quoted it. Presumably then Plato said nothing of the 


sort. 
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which the Saphis/es has been put, and he might have added that by dis- 
tinguishing the Same and Different of our passage from the Indivisible 
and Divisible, X. has made five constituents of the Woy (or, if one chooses 
to forget that the blend of Divisible and Indivisible was again blended 
with its own original components, four), when Plato explicitly says there 
are only three.' 

Crantor’s interpretation also wrongly distinguishes the ravrov and 
6urepor of our passage from the vonTH pvais and TWLATLKT prois. He 
apparently overlooks the point that otota is also an ingredient of the 
uvy7 and so makes the constituents four, whereas they should be three. 
And apart from the objection that everything else is at least as much as 
Uvy7 a combination of the ‘intelligible’ and the ‘sensible’, and also is 
like some things and unlike others, there is the special difficulty, noted 
by Plutarch, that Timaeus expressly says that ro cwparoedés iS éparov 
cae amtov, but wvy7y is not perceptible by sense at all. So that it seems 
peculiarly wrong-headed to interpret Timaecus in a way which makes 
him in effect teach that the soul is corporeal.? It would thus seem that 
the early Academic interpretations of the passage cannot be regarded as 
correct. 

Plutarch himself thought that the root of the mischief was the one 
point of agreement between Xenocrates and Crantor, their denial that 
the yéveors Of the world and its soul are to be understood in a temporal 
sense. He admitted that his own view would be objectionable to most 
Platonists, but still proposed to follow Aristotle’s lead and take the 
doctrine of ‘creation in time’ seriously. He points out that in words 
at least Timaeus refers to a period of blind chaotic motions def/ore the 
Demiurge took the sndigesta moles in hand (Zim. 52 d 2-53 3, ef alrbi/). 
He connects this language with the myth in the Polv/icus about the 
alternation of periods in which God directly controls the world’s move- 
ments with periods in which he ‘ retires to his conning-tower ’ * and leaves 
the vessel to welter as best it can in the sea of confusion,‘ and further 
with the distinction made by ‘Timaeus himself between God the pri- 
mary, and ‘Necessity’ the subsidiary, cause of the world-order (48a 1, 
alti), Plutarch’s main interest is, as he does not try to conceal, an 


1 We have no right to assume that when Timacus speoks of Same and Different he 
has the logical doctrines of the SofArsfes in mind at all. These are represented by 
Plato as Leing expounded to Socrates in the Jast month of his life by an anonymous 
visitor from Flea. It would be hard to hint more plainly that they bave no place in 
fifth-century philosophy. 

2 Plot. op. cit. 1023.4 €macra ri Roice: rhs rou xdapou yeviceas THs Yuyys, elaep 
dpporépos éx re 7H Ars xal Tay vontay yéyovey } avotacts; avrus ye phy 6 TMlAarayr, 
Gowep dewbovpevos rs Yuyns THY x awyuaros yéveoiv, évros auras pyow bed ToD Geov 
reOnvat TO owpatixdv ( Tim. 3609). 

3 Politicus 272 3 ToTE 57 TOU wovTds Spey KUBEsMijTNS, Oley mNdaAiwy vlaxos dpe pevos, 
eis THY ALTOU WEplwRY axeaTN. 

* 273e1. God returns at fixed periods to the ‘tiller’ in time to save the world 
from complete shipwreck xndcpevos iva pr) yetpacbeis brd Trapayns SiadvOels els Tow THs 
dvopowrntos anepoy dyra muvrov bun, (The MSS. apparently all read rémov for 
wuvrov, a3 do the editors, but wévroy is plainly right. Proclus, who several times 
quotes the words, regularly has rovroy, and the ‘sea’ is absolutely demanded by the 
imagery of the ‘ship’. It is in fact simply the ‘boundless’ through which the 
ovpayus is thought of as taking its course. 
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ethical one. He wishes to find in Plato some explanation of the evil 
in the world which will avoid making God responsible for it. Now, so 
far as Plato himself can be said to treat the problem of evil as soluble at 
all, his solution is given in Laws, x. 896d 5-e 6, where we are told that 
just as orderly motions are due to good souls, so disorderly motions are 
due to bad souls, and therefore the ‘ best soul’ cannot be the only soul 
there is! Since there are disorderly motions there musf be at least one 
soul besides the ‘best’ soul, and there may be as many others as the 
appearances require for their ‘saving’. But Plutarch gets out of this 
simple statement, as Zeller did in the nineteenth century, the very different 
thought that there is a wicked world-soul, a principle of evil, or Mani- 
chaean ‘ bad god’? as well as the good God, and that this ‘ evil world- 
soul’ is the source of all the evil in the world. (But the standing Platonic 
doctrine about evil, in the Zazs as much as elsewhere, is that all choice 
of evil is due to ‘ignorance ’; the soul only chooses evil because it mis- 
takes it for good. So, if there is a single soul which is fallible, that is 
enough to explain why there is some evil in the world.) Plutarch, how- 
ever, got an ‘evil principle’ out of the Zaws and, calling the myth of 
the Pofilicus to his aid, identified this evil principle with the ‘necessity ’ 
spoken of by Timaeus and the ovpdvros émifupia which is said in the 
Politicus to direct the world in the periods when God leaves it to itself. 
The theory then works out thus. From all eternity the world was 
animated by a blindly appetitive soul which was the cause of chaotic and 
random movement. At a certain time God took this soul in hand. 
Hitherto it had been like an untuned and unstrung musical instrument; 
God now put the instrument into tune by making its yvyy, the source of 
all its movements, orderly and intelligent,* in fact by making it into an 
anima rationalis. ‘This primitive disorderliness of the world’s soul is, 
according to Plutarch, what is meant in our passage by the Divisible and 
the Different. His words are ‘In the Philebus he calls it infinitude 
(dwretpia), an absence of number and ratio which has.in itself no limit or 
measure of defect and excess and difference and unlikeness; in the 
Timaeus, the element which is blended with the indivisible and said to 


1 Jaws 896d 10 Yuyhy 8 docxotcay Kai tvorxotcay dv Gxacw rois wavTy Kwovpérors 
pov ov kal roy ovpavdy dvayxn Bioixety pavat ;—7l pny ;—piav H mAeious ; wAcious’ éyw 
imtp oppy dwoxpivovpa. Bbuoiv péy yé wov EAaTrov pndey TiOGpev, THS TE EvEpyeTidos 
wai rns Tavavria duvapévns éfepyacecOat, 

2 Not a ‘devil’ in the traditional Christian sense; the Christian ‘devil’ is not an 
evil world-soul, but a creature of God who was created good, and though fallen does 
not cease to ‘ have a great deal of good in him’, As St. Augustine puts it, Satan’s 
natura is good, it is his vo/untas which is depraved. (Ve Ctvrtat. Det xii. 
Angelormm bonotum et malorum inter se contrarios adpetitus non naturis principiisque 
diversis ... sed voluntatibus et cupiditatibus extitisse dubitare fas non est; 76. 3 sola 
ergo bona alicubi esse possunt, sola mala nusquam, quoniam naturae etiam illae, quae 
ex malae voluntatis initio vitiatae sunt, in quantum vitiosae sunt, malac sunt, in 
quantum autem naturae sunt, bonae sunt.) 

3 of. cit. 1014 6 ydp Geds ovTEe OWpa TO dowparov obTE Yuyhy Td divxoyv éwoincer, 
GAA’ Gowep dppovindy dvipa wai pvOjuxcvy ov garvhy rorecy ovde xivnow, éppedry 5é 
gaviy cal xivnow evpvOuov dfiovpev, obrws 6 Ocds obTE TOU Gwyaros TO d#TOY «al 
dvrirumov ovre THs Yuxts 7d pavracrikoy Kal KivynTixov abros énoingey’ dudorépas 5e 
vas adpxds wapnAaBuy ... erate cal iexdopnoe Kai cuvnppooe, TO KAAALCT OV dmEepyacapevos 
wai TeXeoTaroy éf avTay (Woy, 
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become and to be divided in the bodily realm must not be taken to mean 
plurality of numerical units or geometrical points [this is urged against 
Xenocrates |, or length and breadth [this refers to the view of Posidonius |, 
for these belong more properly to bodies than to souls, but must be 
understood of that disorderly and indeterminate self-moving source 
of motion which he often names dvayxy, though in the Laws he 
calls it in plain words a disorderly and maleficent soul. This is what 
soul was by itself, but it received intelligence (vots) and reason (Acyuwpos) 
and sane attunement (é€u¢pwy dppovia) that it might become the soul of 
an ordered world (xoopos).’! 

Apart from Plutarch the only Platonist to interpret the Zzmaeus on 
these lines, so far as we know, was Atticus. Their explanation has in 
one respect a real merit. It recognizes that the doctrine of ‘ matter’ as 
the cause of evil is quite un-Platonic. Plutarch rightly appeals to the 
Laws as making souls the causes of both good and evil, and correctly 
remarks that the account of ‘the receptacle’ of ‘ becoming’, which 
Timaeus gives later on, makes it purely passive and forbids us to regard 
it as causing anything whatever. He also recognizes that justice has to 
be done to the Platonic passages where soul is said to be ‘ uncreate ’ 
(ayévyrov) as well as imperishable, but thinks he reconciles them with his 
theory by the view that the yvyy was always there, but was hopelessly 
disorderly, and so not the Yvyy of a xoopos, until the Demiurge took it 
in hand. A final verdict on his exegesis is not possible until we have 
studied what Timacus really has to say about the dvayxy which Plutarch 
supposes to mean the primitive condition of what was to become in time 
the ‘world-soul’.* But we can see at once that there are grave reasons 
for not admitting this interpretation. It is certainly not necessary to 
infer from the mere fact that T. describes the yéveous of the soul that he 
believed there was a time when it did not exist. The distinction which 
has been drawn between ov and ycyvopevow is simply one between what is 
complete and what is ‘in the making ’, the independent and the derivative, 
and there is nothing in Plato to suggest that something may not be ‘in 
the making’ throughout all time. In fact we shall see that Timaeus 
actually says this about the otpavus. That the ywy7 is said in the Phacdrus 
and elsewhere to be ayévyrov, again, actually suggests that we must not 
suppose that there ever was a time when it was not; the words do not 
naturally suggest that though there never was a Uuine when the soul was 
not, there was a time when it was ‘insane’. Further, if we are to 


* op. ak. 1014 d-e rnyv 8e THs yuxis dy DiAnBy [26b6] pew drecpiay wéehneey, 
dpOpou mai Adyou orépnaw ovaay, éAAcPews Te wal umepBodns wai Biapopas Kai dvo- 
pournros dv abry wépas ovdév ovde pérpow éxovoay: év 52 Tipaiy riv 7TH dpepiory 
ovycepayvupéyny guce: wal wepi TA OWpaTa yiyvedOa AEyopévnY pepioriy oUTE HANOOS 
ty powaas wai oreypais ovre unen cal wAdrn Ae yeoUar vojucréov, & owpact mpoonKe: wat 
caparov padrrAov fh THs Yuyis tor, GAAa rH draxroy Kai doproroyv avroxivnroy 8¢ «ai 
muy UHV dpxty txeivny fy wodhaxou pev dvaynny, ty 82 rots Nopos dytixpus Yuxiy 
Graxroy eipyxe wal xaxonoidr’ ain yap hv yuxh nad’ gauTny, vou dt wai Aoyiopou Kai 
appovias épppovos peréeayeyv iva Koopou Yuyh yevnras. 

3 There is a witty saying of Coleridge that ‘nature’ is not so much a ‘ goddess in 
petticoats" as a ‘ devil in a strait waistcoat’. This exactly hits off Plutarch’s theory of 
the cosmic Yuxy. It is precisely a ‘devil’ which the Demiurge has put into the strait 
waistcoat of nérpoy and wépas. 
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suppose that the Divisible was there before God took the pvyy in hand, 
we must equally suppose the same of the Indivisible. If the uncreatedness 
of the Divisible really means that the disorderliness of the world’s yr ym, 
its irrational features, never began, we should equally take the uncreated- 
ness of the Indivisible to mean that its good and rational features never 
beganeither. If we take the whole account of the ‘creation ’ of yvy7 at a 
certain time as myth, we must suppose that the yyy, which the world 
has always had, has always had both the Indivisible and the Divisible 
As its components; if we take the account literally, the badness as well 
as the goodness must have been put into the Wvyy by the Demiurge 
when he blended its ingredients. So Plutarch’s interpretation does not 
really achieve its purpose; it does not really relieve the Creator from any 
responsibility He may be thought to have for His creation. 

Plutarch also discusses the interpretation of Posidonius. Though it has 
been doubted, it is indubitable that he means the famous Stoic Posidonius 
from Apamea in Syria, one of Cicero’s chief authorities for Stoic doctrine. 
It was he more than any other one man who supplied the educated Rom.ns 
of the end of the Republic and early days of the Empire with their 
current view of the general structure of the world, and it is mainly owing 
to his influence that the philosophy of such Roman stoics as Seneca and 
the Emperor Marcus is so highly Platonized and so different from the 
pedantic rigorism of Chrysippus. According to Plutarch, Posidonius 
thought that the Divisible of Timaeus means ‘ extension’, or as Plutarch 
expresses it ‘the being of the boundaries of bodies’ (4 rav repdrwy ovcia). 
The ovcia which is said to have been made by blending this with the 
Indivisible stands for what Aristotle tells us Plato called the ‘mathematicals’, 
(zaPnparixa), and regarded as intermediate between the purely intelligible 
(the Forms or Numbers), and the things we perceive by the senses.! 
Accordingly Posidonius defined wvyy as ‘ the Form of the extended ‘(ida 
Tov TavtTy Stactdérov) constructed in accord with a number which embraces 
a musical scale (appovia). For, he said, ‘the mathematicals stand 
between the ultimate intelligibles and sensibles, and likewise soul possess- 
ing as she does the eternity of the intelligibles and the mutability of the 
sensibles, has her being, as is fitting, intermediate between the two’. 
Plutarch objects that this interpretation is next door to materialism, as it 
clearly is, and as we should expect it to be when we remember that 


1 op. cit. 1023 b-c Sefapevor rHY THY nepdrow ovciav ‘wept ra awuata” AlyerOu 
“( weptaTny Kai ravra TY vonTy peifavres dwepyvavro THY Yuyrv ldéav eiva: Tou ravTy 
Siacrdtov nar’ dpOyoy ovverrwoay dppoviay weptéyovra’ rad Te yap padnpaTiKd Tay 
Wparav vonruw perafy nai Tay aisOnrwy rerayOa, 195 TE Yuyns, Tay vonrayv Td dikoy 
nai ta aladntwy 1rd naOnrindy éxovans, MpoonKoy éy péow THY ovatay bmapyev, (I take 
wpognxoy here to be accus. absol. ‘as is fitting’, and therefore do not feel the doubt 
expressed by Bemardakis about the soundness of the text.) 

* 16.1023 b Byoa 5 rovrots éariw avrermeiy wai Trois wept Tlogecdaviov* ov yap paxpar 
THs VAns dnegtnoayv. Proclus (ii. 152) mentions an Eratosthenes who similarly held 
that the soul contains ri Kai dowparoy xai gwparixdy, Zeller seems to me right in 
holding that this is not the famous Erastosthenes of Cyrene, but a Neo-Platonist 
follower of Porphyry of whom there are other traces in late Neo-Platonic literature. 
Against views of this type I feel sure that Proclus is expressing Plato's own attitude 
when he says as sufficient refutation «paois ydp ob« dy note yévato ddiacrdrov Kai 
Siagrarov Kai Gpepiarou Kai TWHUTOSe 
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Stoicism was a thoroughly materialistic doctrine. It makes the soul, 
which it defines as the idea of the extended, something indistinguishable 
from a geometrical solid. He correctly adds that it is not Platonic to call 
the soul a Form (idéa) at all; Forms are unchanging, the soul is ‘always 
moving’; they are ‘unmixed with the sensible ’, the soul is ‘confined in a 
body’; the Forms appear in the Zzmaeus as the models on which God 


? 

fashions things, the soul as one of the things fashioncd.' ‘These are 
sound criticisms, and fairly dispose of the interpretation of Posidonius 
as it stands. Another criticism which Plutarch makcs on both Xenocrates 
and Posidonius is also very much to the point. Neither, he says, can 
account for the fact, fully recognized by Timaeus, that we can form frue 
judgements about things perceived by our senses. He means that if you 
sav with Xenocrates that the soul is a ‘ number’, this may explain (on the 
principle that ‘like knows like’) how you can make true propositions in 
arithmetic and know them to be true. If vou say with Posidonius that 
the soul is the ‘ Form of the extended ’, this (on the same assumption) will 
explain our knowledge of geometrical truths, but vou sull have to account 
for true ‘judgements of perception’. ‘J'o provide for these, Plutarch urges 
that the ‘divisible’ element in the yYuyy means ‘the movement which 
belongs to opinion and imagining, and conforms to the object of sense’, 
i.e. it is a ‘motion of soul’, But if /4zs is an underived (‘ eternal ’) factor 
In Weyy, Wuy7 clearly cannot be defined as a number nor as the ‘ Forin of 
the extended’. Plutarch’s own explanation then works out to this. 
Timaeus means to say that the soul possesses (a) thought, which appre- 
hends the truths of pure exact science, (6) phantasy, the power to frame 
inental pictures which are in themselves chaotic and fluctuating, (c) the 
power to form /rue opinions about that which is presented through the 
senses, ahd it is this which is meant by the otuia said by ‘Timaeus to 
stand midway between the other two. In a word, he takes the three 
factors to be what are popularly called ‘ understanding’, ‘sensation plus 
fantasy ’, ‘true belief’. On the merits of the analysis, which is, of course, 
logically independent of his further assumption that the yéveots of the soul 
is a process in time, I make no remark for the moment. 

The fragment called 7imacus Locrus, though of no great authority, may 
be consulted as some evidence of the way in which Plato was interpreted 


l op. cit. 1023 ¢ dronwrepov Be Te THY puxty id€ay nay? 7 pe yap deiivntos Yi 5’ 
axivy7ros, wai} pey di ey) mpus To alaOn7 ov 7 5¢€ TH Twpart ouvepypern. # pus de TuuTots 
o Geos THs pew iSdas ws napadbeiyparos yeyove pepynrys, THs Oe Yuy ys Wonep droTEeA€aparos 
Sn coupyes. 

2 op. ctl, 1023.d wpos 8’ duporépous TOUTOUS KO:VUY far TO PTE TOS EPA p uNTE TOES 
dp Opors pydev i ixvos évumapxe ¢ cxeivns Tips Suvapeas " TO aia@nrov 7) yuxt TEPUKE K pire" 
your péy yap avry Kal vonTiKuV a THs vorThs pede gis dp xs éumenoinne’ bugas 5é wai 
mores Kai Td davTagtixoy Kai TO waOnTiKOY UMD TWY TEP TU OWA MUOTHTwWY, & OUK GV 
Tis €x povadey ovdé ypappuw ovd' éemupaveiwy anAws vonoEey Ey yr yVupEVor. 

3 op. cit. 1024a-b 7d yap voepuy H quats éxovoa wai 70 bofaatixey elyev, GA’ 
éxetvo we dxivntoy (xat) dwades Kai wepi Thy dei pévougay iSpuperov ovgiay, TOUTO 5 
Heprarov Kat wAavynroy, are 37 peponevnys Kai oKedavvuperns épamrupevoy bAns. ovre yep 
TO aigdnroy elAnyes rafeas addr’ Hy apoppoy Kai dupiorov, 7 TE WEpi TuVTO TeTaypery 
buva pss ovre Sédfas évapOpous oure xwnoes anacas elye TeTayperas .« . 00a YY Kara 
TUYNY To BeArion wepemmnrey® év pegy yp id a pecpowy Kae T pus dpduTepa Gupraéy Kui 
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in the first century a.p. The paraphrase on the present passage runs, 
‘The soul of the xoojos he made ...a blend of indivisible form (sopda) 
and divisible being (otcia), so as to be one blend of these two. With this 
he mixed two powers (duvdyes) as sources of motions, that of the Same 
and that of the Different, which latter being repugnant to mingling was 
not very easy to work into the blend.’ Here we merely note that the 
identification of the Indivisible with popdy betrays an uncritical attempt 
to read the antithesis of form and matter in its Aristotelian sense into 
Plato, and the view that the Same and the Different are a further pair of 
ingredients, introduced to get a source of motion and rest, comes, as we 
have learned from Plutarch, from Xenocrates, 

Chalcidius appears in his translation either to be rendering very loosely 
or to have an inaccurate text. In 35 a 4, if he is translating accurately, 
he had before him instead of the words ris re ravrot ducews fad mépt| kad 
THS TOU ETépov Kat kata ravra something which gave the sense that as the 
Demiurge had made one ovoia intermediate between the dyepés and the 
pepiotov, So (xara tavra) he next made something: which was a blend of 
Same and Different, set ‘i7s midway between the dyepés and the pepiorov, 
and then blended fhese three (Indivisible, Divisible, the blend of Same and 
Different) into one. But in that case what became of the ovaia which is 
a blend of dyepés and peporov? His version is from 35 a 5 on, 
eodenique modo ex gemino biformique natura, quippe cuius pars idem, 
pars diversum vocetur, terlium nalurae genus commentus est, quod 
medium Jocavit inter individuam et item coniugatione corporea dividuam 
substantiam. This would make the pair Same-Different distinct from the 
pair Indivisible-Divisible. But it is not a possible rendering of our text. 
In his Commentary, the origin of the Soul (ortus animae) is “the second of 
the topics discussed. The words about the blend of the divisible and 
Indivisible are explained thus (§ 27). The Indivisible means the Eternal and 
Incorporeal] (individuam esse eam cuius generis sunt omnia aeterna et sine 
corpore, quae intelligibilia dicuntur); the Divisible is Body, for there are 
many bodies, but one and the same ‘being’ belongs to them all and is 
therefore properly said to be divided inthem. In like wise God is said to 
have made a blend of the two. Ch. does not say what this blend is, 
but goes on at once to talk of the Same and Different. He illustrates 
their presence in things by saying that a man and a horse are of the same 
genus but of different species. God mixed all three, Same, Being 
(essentia, apparently = the blend of Indivisible and Divisible already 
mentioned), and Ditferent together, with the result that ‘ Same is not only 
same but has Being (substantia), and something of Difference ; Being, too, 
is atonce Being, Same, Different ; Different also is Different and Being and 
has something of Sameness’ (§ 28). Here there is the same sort of 
difficulty as in the translation, only now it is the blend of Same and 
Different which seems to be left out by God in making the final result. 
The trouble arises from not seeing that Indivisible and Same, Divisible 


1 Timaeus Locrus gic tay 3¢ Ta xdopH yuxay pecoBev tfayas éndyayer to, 
mepixadipas abrov bAor auTq, K papa abrap Kepagapevos ex Té Tas dpepiorm poppas wai 
TAS Me MTTAS obaias, ws év Kpapa éx by0 Tovréay yey’ @ wordule bv0 Suvdpeas dpyas 
Kivagiwy, Tas TE TAVTW Kal TAS TW éTéEpw, & Kai SUGpuKTOS aoa oun ix TH pact ovvexipvaro, 
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and Different are alternative names for the terms of the same pair, so that 
there zs only one ‘intermediate’. If you start with two pairs you are 
bound to get two intermediaries, and, since Timaeus expressly says that 
there are only three ingredients in the final product, one of these two is 
superfluous. The explanation, moreover, as Plutarch said of that of 
Crantor, from which: it seems to be derived, does not show why the result 
of the ‘blending’ should be ypvyy rather than something else. Ch. 
goes On to mention certain discussions about the meaning of the terms 
Indivisible, Divisible, the ‘intermediate’ Being. Does the Indivisible 
mean the Forms in the world of thought (speciem intelligibilis mundi = 
vonra edn), the Divisible, Matter (silva = vAy, Aristotle’s indeterminate 
‘ stuff’, which is the ‘ substrate ‘ of the world of becoming), and the blend of 
the two, ‘Form’ ‘ Structure’ 7 actual things, (yop in Aristotle’s sense) ? 
Or does the Indivisible mean some superior kind of soul which is wholly 
‘ free from matter’, the Divisible, the vital principle common to animals 
and plants (Aristotle's Operrixor), the ‘ blend ’, the ‘rational’ soulin man? 
(This suggestion clearly comes from a Stoic source, as it is based on the 
Stoic doctrine of the ‘ indivisibility ’ of the soul and its corollary that in 
man assimilation of food and reproduction are functions of his wyeporixoy 
or ‘ruling principle’ as much as thinking and knowing are.) As Ch. 
goes on to say himself (§ 31) this last suggestion is manifestly out of place, 
because in the story, when God is making the yvyy of the world there are 
as yet no animals or plants to be animated. So far there is nothing but 
God, the ‘ best soul’ of the Laws; what is being described is the making 
of created soul generally, and it is absurd to represent Wuxy as being 
made by blending two different kinds of yvyac together. Ch. himself, 
however, ends by adopting this very solution.’ He dismisses his own 
criticism by saying that after all Plato does not seriously mean that God 
made yYry7; it was eternal and all God did was to reduce its disorderly 
motions to order. This is taken from Plutarch and Atticus, and what I 
have already said about the incohcrency of Plutarch’s view that the dis- 
orderly (but not the orderly) motions of soul are eternal will equally apply 
to Chalcidius. As for his further view that the Indivisible means a mind 
or intelligence which is not that of any one in particular (a sort of 
Bewusstsein tiberhaupt), the Divisible the vital principle (76 6perrixov) and 
the ‘ blend’ of them the ama rattonalts (the Aoytxov of Aristotle), it ought 
not to recommend itself to any one. We shall see, that Timaeus leaves 
no place in his story for a mere @perruxov, and though the ‘ spirited’ and 
‘appetitive’ elements of the Aepudbi/ic reappear, they are not supposed to 
belong to the soul of the otpaves. The otpavos, as we have already been 
told, needs no nutriment and has no organs for its reception; it has no 
enemies to fear and therefore has no organs of self-protection. Thus, 


1 Chalcidius Comment., § 29 (ed. Wrobel p. 94) gives the theory thus: an potius 
indiuiduam Plato substantiam censeat eminentiorem animam quae nulli sit incorporationi 
obnoxia culusque ueneranda puritas nulla corporis contagione uioletur, diuiduam uero 
substantiam illam animam dicat quae non solum cunctis animalibus sed etiam stirpibus 
et arboribus dat uitalem ulgorem: ut sit ex his duabus conflatum tertium animae 
genus rationabile. Apparently this interpretation is not original, since he professes to 
be stating the views of weferes, though without naming their authors, 
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_ having neither ‘wants ' nor ‘competitors’, it has no need for an éri@upayri- 
Kov OF Ovpoedés. These are described, later in the story, as made by 
the subordinate gods (who at p. 35 do not even exist), when it becomes 
necessary to adapt the Auman soul to its sojourn in the body. Also 
Plato knows of no ‘higher’ soul (amma eminentior) than the ‘ reasonable 
soul’; it is in his scheme the most exalted kind of particular existent 
there is, and what is nota particular existent is not a soul at all. 

Proclus discusses the passage at great length and with a great deal of 
psychological acumen. It is only unfortunate that most of his subtleties 
have no special relevancy to the text he is expounding. He begins by 
telling us that Theophrastus censured Plato severely for giving any 
account of the genesis of the soul, which Plato himself held to be really 
underived. To ask for a cause of the existence of soul, he said, was 
like asking why fire burns or snow cools us.’ Proclus retorts that 
Theophrastus, as a pAyszczs/, is quite justified in treating a soul, which isa 
source of motion, as an ultimate fact and not asking for its rarson d'étre, 
since a physicist needs only to account for physical ‘motions’ and has 
solved his own problem if he can trace these motions back to another 
physical source. He need not ask where the source comes from. But 
Plato, as a theologian, has this more ultimate problem on his hands. 
Souls are the lowest members in a vast spiritual hierarchy which reaches 
upwards to the ‘One’ or ‘ Absolute’ itself. Unless you hold, as the Neo- 
Platonists did not, that there is no Absolute and that ‘souls’ are 
philosophical ultimates, when you come to ‘theology’ you must ask 
about the derivation of the soul from its ‘absolute’ source. Now the 
simple fact that souls are not always fully active, but always have powers 
or faculties which they are not at the moment exercising, shows that souls 
are not the supreme reality. ‘That must always be, as Aristotle has said,® 
actually all it is capable of being, a complete évépyea. Also, if souls were 
the ultimate reality, there could be nothing actual which is not soul or at 
any rate does not ‘partake’ of soul. But there is the great system of 
inanimate bodies; these are not souls, nor do they ‘partake’ of soul. 
Also the ‘supreme’ reality must be ove, but there is a vast plurality of 
souls. Plato is therefore justified in trying to make us understand what 
kind of thing the soul is by ‘anatomizing’ it, just as a physiologist 
dissects a body to explain the structure and working of its internal organs. 
He is right in telling a story of its ‘genesis’ for this purpose, if we 
remember that by ‘what becomes’ he means in his own words, what is 
‘always in che making’ (yeyvopevov def) and ‘always receiving an 
unlimited power to be’. This is precisely the case with the soul. Its 
being is infinite but it does not enjoy that being all at once ; its life is a 
succession. So we may say that, though in one sense it is without origin 
and has its being in eternity, in another it is derivative and has its being 


1 Jn Zim. ii. 120 (Diehl) wai ray nadraae tives éwéwrnfay re Aaron Aéyorres: 
ovK opOws apxyhv dpyns ém(nre Kal yévecw dayevnrov mpayparos’ ... To.avTa pew o 
Oeoppagtos emiripa TH TAdrav mepl rHade THs Yuxoyovias, ovde éwi Taw pvaixay wavroav 
A€yaw Seiv huas émCyrety 70 da Tit yeAuiov yap, pyaiv, dnopew &d Ti waies TO BUp Kai 
da Ti Wuxer h Xow. 
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in time. It is also true that the soul itself is threefold. It is not a pure 
unity without plurality, like vous, intelligence, nor yet divisible ad indefint- 
fum, as Proclus held bodies to be; it is a structure (dppovéa) with a unity 
of its own, but a unity in which we can discriminate three ‘essential ’ 
factors (otawdy pépy). We can distinguish in it, its being (ovata, what 
it zs), ils activities (évépyeat, what it docs), its capacity for these actions, 
(its dvvayus). The being (ovata) of the soul, once more, is itself threefold. 
We can distinguish in it its ‘bare being’ (trapfis, being something and 
not nothing), its structure (dppovia, the fact that itis a complex of these 
factors, as we have just been told), and its form (efdos, that which discri- 
minates it from everything which is not soul), Altogether we get ize 
ultimate factors of yn; Wraps, dpovia, eidos (its distinctive form), dvvapts 
(capacity), évépyea (activity), (The object of all this subtlety is to get a 
correspondence with the five péywora yern of the Sophisies, but the corre- 
spondence is forced and artificial.) Coming to the Zzmacus, Proclus lays 
it down that the péysora yévy (unity, sameness, otherness, motion, rest), 
must all be in some way in the soul, because if they were not the soul 
would not be able to recognize their presence in other things, (a version 
of the old dictum that ‘like is known by hke’.) We must also remember 
that Timacus is describing the structure not of any and every soul, but 
specifically of the soul of the xdayos, and this holds a definite place, neither 
the highest nor the lowest, in a great hierarchy of souls. In what Plato 
says, then, about the blending of the Indivisible with the Divisible, he is 
not referring to any ‘ capacity ’ or ‘activity ’ of the soul, such as knowledge, 
but to its bare being (trapéis). What he has to say about ‘ knowledge ’ 
and other activities of the soul will be said later. He means by the 
Indivisible an intelligence or yvots. But he does not mean any vots ; he 
means fhe vovs which belongs to the xoopos in particular. By the Divisible 
he means the ‘ bodily life’ ({wm cwparoedys) which the soul of the xoopos 
infuses into all its parts, and what he is saying is that the cosmic sou/ 
is the connecting link between the vovs or ‘ understanding ’ of the xoopos 
and the organic life which the xogjos enjoys. Now, understanding in its 
own nature is eternal and possesses truth once for all and all at once. 
But souls do not, as a fact, attend to all truths at once, but now to one 
and now to another. So the soul may be said to be at once eternal,—in 
so far as it enjoys intelligence—and a thing of time. It is thus the con- 
necting link between the higher spiriiual beings who are eternal sempliciter 
and the world of bodies, which are temporal szmplicifer and not eternal at 
all. ‘This is why Plato describes the Indivisible as ‘ always being in the 
same stale’ and the temporal as ‘becoming in the bodily region’, and 
why he is quite in earnest in speaking of the soul itself as something 
which ‘becomes always ’. 

Proclus now sets aside a great many earlier interpretations. Of that 
of Xenocrates he remarks that since Timaeus has never hinted that the 
soul is a number, it would be absurd for him to give an analysis of 
number under the pretence of analysing the soul.’ Like Plutarch he 
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rejects the type of view represented by Posidonius on the score of its 
materialism.’ The view of Plutarch and Atticus is condemned on the 
ground that it makes the ‘unreasonable’ element in the soul prior to the 
reasonable, and we cannot suspect Plato of believing that* Even 
the simple explanation given by Plotinus does not satisfy Proclus. 
Plotinus (Ennead iv. 2) explains briefly that the Indivisible means the 
intelligible, the Divisible the sensible. The soul is midway between the 
two, like the Indivisible in being present as a whole to every part of 
the body, (so e. g. if my finger is crushed ‘I’ feel it, and the ‘I’ is strictly 
indivisible), like the Divisible in so far as an emdodied soul is aware only 
of the things which affect ove organism. (When your finger is pricked, 
I have no feeling of it, though Plotinus holds that every disembodied soul 
is directly aware of al] that affects every other.) Plotinus thus thinks that 
Plato’s real object is to indicate the precise kind or degree of individuality 
which belongs to an emdodied soul. Proclus’s objection is that Timaeus is 
as yet speaking not about the knowledge of the cosmic sou] but about its 
esseniia, not about what it does, but about what it is.® 

He now requires to discuss the clause about the Same and the 
Different, but, so far as I can see, really has nothing definite to say 
about it. 

Ingenious and elaborate as Proclus’s exegesis is, I do not see that it 
really helps us much. He is more anxious to find a justification for his 
own fancies about the hierarchy of spirits than to discover the actual 
meaning of Timaeus. And most of the subtleties which he develops are 
quite irrelevant, however interesting on their own merits. 

Among modern editors Stallbaum is content to give it briefly as his 
own opinion that the Indivisible = the Same, and that both are names for 
the Forms or eiéy, the Divisible = the Different = ‘matter’. The obvious 
objections are (1) that ‘ matter’ plays no part in the Zimaeus, (2) that, 
like the view of Posidonius, that of Stallbaum really amounts to making 
the soul a sort of body, and this is quite incompatible with the sharp 
opposition which Timaeus maintains throughout his discourse between 
capa and the yuy7 which is ‘ prior to body yeveoe: xat apery’. 

Martin discusses the passage at length (Etudes sur le Limée i. 346-383). 
He begins by remarking that both Cicero and Sextus Empiricus refer to 
our passage as a famous example of almost hopeless obscurity (Cic. 
ad Afticum vil. 13, Sextus Empiricus adv. Afathematicos i. 301). As far as 
Cicero is concerned, this is an oversight on Martin’s part ; Cicero’s expres- 
sion ‘numero Platonis obscurius ’ refers to the famous ‘number’ of Raudlic 
vill, 546. Since the meaning was so obscure, even in antiquity, M. 
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does not hope to discover it with any certainty and is content to offer 
what he calls an ‘ eclectic ’ explanation which his readers may or may not 
approve. He begins by a discussion of the grammatical sense of the 
words. Unfortunately he retains the second ad wep and the pretty 
certainly false xara ratra in 35 a 5, and so is prevented from giving an 
accurate account of the actual words. His result, however, is sound 
enough on the main point that there are three and no more ingredients 
in the final ‘ mixture’, and that one of the three is the otcia compounded 
of the Indivisible and the Divisible. He lays great stress on this point 
because he, (wrongly, as I think), understands Proclus to mean that the 
essentia of the soul is a blend of the Indivisible and Divisible and to have 
forgotten that this blend is expressly said at 35 b 1 to be mixed with two 
other ingredients before the yy is finally made. Now, says M., it is 
nonsense to say that to make a certain thing you must blend the essenta 
of that thing with other components. This is counting in the thing itself 
as one of its own factors. Proclus consequently virtually treats the soul 
as having two factors, whereas Timaeus distinctly says that it has three. 
I think Proclus’s theory far too subtle to be disposed of by this slap-dash 
criticism, though it istrue that he passes too briefly over the latter part of the 
passage. M.’s own tentative explanation turns entirely on the meaning 
of the word oteva in 35 a 4, which is rendered essence. It is unfortunate 
that he does not see that rpcrov ovoids eldos only means ‘a third form of 
being’, so that the words are really little more than a periphrasis for 
rpirov tt,‘ a third something’, M. is really dominated by the associations 
of the word ¢ssen/t1a in medieval scholasticism. Accordingly he supposes 
by oveta here Plato means certain ‘ general notions’ or ‘ abstract ideas’ 
which are not themselves Forms (eidy), but only ‘imitations’ of them, 
and, unlike the efdy, are ‘1# sensible things’ and give them their specific 
characters. Thus he identifies ovcia in effect with the scholastic universa- 
lia tn rebus, the ‘forms’ which Aristotle recognizes in those passages 
where he attacks the view that there can be ‘forms’ which are not 
concreted in ‘matter’, but distinguishes it from what Plato calls the 
eternal unique efdos, the universale anle rem. He connects this distinc- 
tion with what Aristotle says about Plato’s distinction between etéy, 
pa@nparixd, and aicOyra. (Here I think he is on the right track, though 
he does not clearly understand what Plato mcant and is pretty certainly 
wrong in supposing that the word ovcia is being used in any abstruse or 
technical sense.) As his ‘eclectic’ explanation stands it is open to the 
objection that what the combination of matter and form in this Aristotelian 
sense yields is simply a Jody of some determinate kind, a rose, a horse, or 
the like. Itis not intelligible how the doctrine extracted from the passage 
by M. can be put forward as an analysis of yyy. M. does not seem to 
see this. He defends his attribution of ‘ forms’ inthe sense of umzzersalia 
in rebus to Plato by arguing that later on such ‘ forms’ are said to be one 
of the constituents of the physical world, but it does not strike him that 
even if he were right in finding these ‘forms’ in the 7?macus as con- 
stituents of the bodily world, this ought to be an argument agains/ the 
theory that they also figure as constituents of the yuy7. 

M. next asks, what are the Indivisible and the Divisible? Here again 
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he refers to the important statement of Aristc-tle about Platonism at A/es. 
A. 9875 14—9884 1. What Aristotle says there is that Plato regarded 
the Forms or Numbers themselves as composed of two factors, the One 
and the Great-and-Small. M. asks, is the ‘ Indivisible’ an ‘ imitation’ 
of the One, the Divisible an ‘imitation’ of the Great-and-Small? But 
this time he sees that the consequence of the identification would be an 
un-Platonic materialism. The ‘imitation’ of the ‘Great-and-Small’ 
would be a ‘continuum’; in fact, it would be the very thing of which we 
shall subsequently find the physical world to be made. M.’s own inter- 
pretation unfortunately follows Plutarch and Atticus tn taking the things 
which Timaeus says about the condition of the world ‘before’ the 
Demiurge began his work, literally, and identifying the Divisible with 
the imaginary ‘disorderly world-soul’ falsely supposed to be spoken of in 
the Zaws. As for the Indivisible, it has then to be taken as meaning the 
rationality which God ‘ put into ’ the soul of the world, and M, adds that 
this is an ‘emanation of the Deity, i.e. the Deity Himself manifesting His 
powers more or less in the souls to which He brings light and order’, 
Here we may meet M. with his own line of argument against Proclus. 
According to Plato, God is a yvyy, but obviously the ingredients of the 
cosmic yxy are not themselves yvyxat, and therefore ‘the Deity manifest- 
ing His powers’ cannot be one of those ingredients. 

Grote unfortunately passes the subject over without any examination 
in his account of the Zimaeus (Plato and the other Companions of Socrates 
c.38). The most eminent scholar of the nineteenth century who has 
attempted a discussion is August Boeckh who has a monograph (date 1807) 
on The Formation of the World-Soul in Plato's Timaeus (reprinted in 
Boeckh’s Gesammelte Schriften vii. 109-180), Boeckh is chiefly concerned 
with the construction of the musical scale to which we shall have to turn 
directly, but he gives his opinion also about the general sense of the 
passage before us. He starts from the already quoted remark of Aristotle 
in the de Anima. He brings this into connexion with the statement of 
Met. A. that the orotyeta of Plato’s Forms are the One and the Great-and 
Small (or ddpurros dvds). This latter he, like Aristotle, appears to confuse 
with the zv/ger 2. Hence he identifies the Indivisible (=the Same) of 
Timaeus with 1 and the Divisible (=the Different) with 2, as symbols 
of unity and multiplicity respectively and infers that Xenocrates was right 
in regarding the yryoyovia as concerned with the deduction of the 
integers. In fact, he simply accepts the Xenocratean account of yyy 
as a ‘number which moves itself’, I hope it will be clear from what has 
gone before why I cannot accept this interpretation. As to Boeckh’s 
exegesis of the sentences from the de Anima, it ought to be clear that if 
Aristoile meant what Boeckh takes him to mean, his statement cannot be 
regarded as legitimate exposition. ‘There is nothing in the dialogue, 
except possibly one obscure hint, about numbers as the ultimate dpyai 
of things ; and about 1 and the ‘dyad ‘ as the dpyaé of numbers there is 
not even a hint, though it is precisely of numdéers that these are the apyai 
according to Aristotle's account of Platonism in the J/cfaphysres. It is 
more reasonable then to suppose that Aristotle does not mean to say that 
Timaeus ‘makes the soul’ out of ¢Aese dpxat at all. He means that the 
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Indivisible and the Divisible (in fact the familiar Pythagorean Limit and 
arretpoy), are treated by Timaeus as the oro:xeta of the soul as well as of 
the things it apprehends. The further remark of Aristotle about what 
Plato said év rots rept pirorvodias Aeyopxevors Must not be confused with 
what he says about the Zimaeus. Timaeus derives Yoyy from the crotyeta 
recognized in his own discourse, [lato also said év ruts repi Prrocoduas 
Aceyopevors that the avrofwoy is composed of certain orotyeta, but it does 
not follow that the wrotyeta of the account of Timaeus are identical with 
the orotyeta Of the wept derocodias, nor even that Aristctle supposed them 
to be identical. All that his argument requires is that in both cases the 
orotxeia assigned to the soul which knows things should be the same as 
those of the things which it knows. Rejection of Boeckh’s interpretation 
must not be misconstrued into disrespect for his great eminence as a 
scholar. I think we shall have occasion to see that undue deference to 
Boeckh has stood and still stands in the way of right exegesis of the 
Timaeus in at least two cases besides the present; if it docs, it is no right 
way to honour his memory to perpetuate mistakes which were more 
excusable a century ago than they are now. It is not the least service 
to scholarship of men of Boeckh’s eminence that their own achievements 
enable their successors to correct their errors. 

Archer-Hind’s treatment of the subject is amateurish. He says that the 
Indivisible is ‘ pure mind’, the Divisible, ‘ mind differentiated into material 
existence’ (a phrase which is surely not Platonic, and may be suspected 
of being unmeaning). ovata he asserts to be only a name for the fact that 
thought and sense are activities of the same subject. ‘This seems really 
little better than an evasion of serious discussion, A.-H. makes no 
reference to the divergent ancient theories about the passage and is 
apparently not alive to the difficulties which besct all attempts to inter- 
pret it in a critical and historical spirit. 

Since none of the traditional explanations seems satisfactory, we must 
try tentatively to ascertain the meaning for ourselves by careful examina- 
tion of the words of Timaeus. Once more, I must remind the reader 
that theimmediate problem is not what Plato thought about the yvyy, but 
what he has seen fit to make ‘Timaeus say. We are not at liberty to 
reason as though Timaeus had read the ‘works’ of Plato, or even 
attended his discourse on ‘the Good’, We are entitled to assume that 
Timaeus might allude to well-known fifth-century Pythagorean doctrine, 
or to fifth-century philosophical theories in general. It is taken for 
granted throughout that his auditors have the kind of scientific ‘culture’ 
which will enable them to follow such allusions. (53 ¢ I ézetl peréyere 
Tay Kara Traidevoty Gdwv dt wy évdecxvurGat Ta Acyopeva ava-yKy, TuveWerOe.) 
But it ought to bea canon of sound criticism that wlicrever he is asserting 
anything which goes beyond current fifth-century doctrine, his meaning 
must be made clear by his own language. The one Platonic dialogue on 
which he might, without absurdity, draw for anything which is outside 
these limits is the Repud/ic, since Socrates is feigned to have repeated the 
contents of that work to him the day before. But even in using the 
Republic we must remember that Timaeus is an old and eminent man 
and is not very likely to be basing his exposition of his own views on 
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principles which he has learned only yesterday from a younger man. In 
the main, we must use Platonic dialogues in ascertaining his meaning 
only where they enable us to draw inferences about the ideas, especially 
the Pythagorean ideas, current at the opening of the last quarter of the 
fifth century. 

This is not to say that we may expect to find Timaeus advocating any 
view which Plato regarded as merely false. Unless Plato had held that 
the Pythagorean science of men like Timaeus was in principle on the 
right lines, he would not have made Timaeus expound it with the 
approval of Socrates. But it may very well be that he has abstained 
fromm making Timaeus say about any given subject all that he might have 
said himself in his own name. We may reasonably expect to find in 
what Timaeus says correspondences with doctrines which we know Plato 
to have taught; we must be prepared at any rate to consider the possibility 
that there may be concealed hints of things which Plato has deliberately 
abstained from making a fifth-century speaker proclaim, but we have no 
right to go further. Primarily we must ascertain what Timaeus means to 
tell his auditors out of his own words read in the light of all that we know 
about contemporary Pythagoreanism. 

Next we may take a step which simplifies the problem before us. We 
may take it as certain from the words of 35 26 xai rpia AaBwv xrd., that 
there are just three and no more than three constituents of the world’s 
wexn, and that one of them is the ‘ blend’ of the Indivisible and Divisible. 
This shows that the Same and Different here spoken of must be identical 
with the Indivisible and the Divisible respectively. This does not, of course, 
mean that the Indivisible is the only subject of which you can assert 
sameness, the Divisible the only subject of which you can assert difference. 
Both sameness and difference can be asserted of any subject you please, 
and Timaeus is quite aware of this (37 b 3ff.) But that which is aways 
the same (dei xara ratra €yov) and that which is ‘ always becoming some- 
thing but never finally zs that something’ (évrws ovdérore Gv), are the 
most striking examples of the prominence of sameness and difference 
respectively and may quite intelligibly be called the Same and the Different. 
(The logic of sameness and difference is explained fully in the Sophzsies ; 
we do not need to appeal to the Sophzsfes for anything Timaeus says. 
It is all matter of common sense and only has to to be argued out in the 
Sophistes because certain paradox-mongers had denied it. Timaeus 
betrays no sign of having heard of them or their paradoxes and it is not 
likely that he would have come across them at Locri. They are connected 
with the rise of formal logic at Athens and Megara.) We may be 
reasonably sure, then, that the ingredients of the yvyy are just these 
three, the Indivisible (= the Same), the Divisible (= the Different), the 
blend of the two. 

We can also simplify our task by explaining at once what is meant by 
saying the three were ‘made into one’, Of course they were; they were 
made into one yyy. A little later on (37 a-c) we shall find references 
to the yyy as formulating judgements sometimes about that which 
always is ‘in the same state ’, sometimes about that which changes, but it 
is one and the same yuxy which formulates both sets of judgements. 


35 b 1-3 129 


There is not one yvxy of me which judges that 9 x 7=63 and another 
which judges that one of the runners in a race I am watching is 
falling behind. It is this individuality of the yuyy which Timaeus 
obviously has in mind when he speaks of the fusing of the three 
constituents, and it is the contrast between the individual unity of the 
judging yyy and the vast ‘manifold of sense’ out of which it has to 
elicit its judgements of perception that leads him to speak of the difficulty 
of the Demiurge’s divine chemistry (dvopecxrov ovcav, cvvapporrwy Bia.) 
The whole problem, then, is to determine what Timaeus means by the 
Indivisible and the Divisible and the blend of the two. We may be quite 
sure that this is not to be understood in any way which could make the 
Yuyy either a number (Xenocrates) or a res exlensa (Posidonius) for 
reasons which have appeared sufficiently already. We have to ask our- 
selves what a Pythagorean of the fifth century is likely to have meant by 
the Indivisible and the Divisible. And the answer to the question seems 
to be indicated by the statement of Aristotle that Plato in the Zimaeus 
makes the soul éx r@v orotyewwv. This ought to mean that the soul in 
our passage is derived from /he orotxeta which Timacus recognizes as the 
oroxeia of the objects which the soul knows (as orotxeta tay rpayparuv), 
and these oroyeca ought to be Pythagorean. Now we know from 
Aristotle himself what the orotyeta of zpadypara were according to the 
Pythagoreans. . They held, he says, that the orotyeta of their numbers are 
the ultimate ororyeta of all things (since, according to their belief, things 
are numbers, or are, at any rate ‘likenesses of numbers’), ra ray dprO pov 
groixeia THY SyTWY OTOLXELa MavTwY dréAaBov elvar (Mel, A. 986% 1). And 
the croxeta of the numbers are two, the Unlimited and Limit (depoy and 
wépas), or, as Aristotle puts it, rather less exactly, rov 8 apiOpo0v croryeia ro T 
apriov Kai 70 Trepirrov, TovTwy O€ TO pév aTretpov, TO 5€ TewEepac pevoy, ‘ the con- 
stituents of number are the Even and the Odd, the former being unlimited, 
the latter limited’ (7d.986417). Fle goes on to say that the first thing formed 
by the combination of unlimitedness and limitedness is the unit, or 1, 
which is regarded as at once odd and even, and from the unit the integers 
are then developed (ro 8 éy é£ dudorépwr elvac rovrwy, Kat yap dpriov etvat 
Kai wepirrov, Tov 8 dpOpov éx Tov évds, 16. 986%19). Into the full sig: 
nificance of all this I need not enter here. It is enough to be reminded 
that, according to the Pythagorean doctrine, the ultimate components of 
al] things are the dzepoy and the zrépas, and that ‘the unit ’ is the simplest 
and earliest combination of them. This suggests that if Timaeus was 
understood by Aristotle to be ‘making the yvyx7 out of the crorxeta’, 
Aristotle recognized in his account of the soul’s constitution the familiar 
Pythagorean antithesis of dzetpov and zépas, in fact that the dyépioroy of 
our passage answers to mépas and the peporoy to the arepov. If this is 
so, it is significant that the first step in the making of the wWvyx7 is the 
construction of a rpirov ovctas eidos, just as, according to the Pythagoreans, 
the first result of the combination of the dwepov and weépas is the ‘unit’, 
and that there is then a further step to be taken before we reach the 
yux7y, just as, according to the same school, the dp:Ozo¢ are got from ‘the 
unit’. There would seem to be the closest corespondence between the 
generation of the Pythagorean ‘numbers’ from their orotxeta and the 
2€53 K | 
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making of the cosmic yvyy7. This is exactly as it ought to be, if the 
doctrine that ‘like knows like’ is to be retained, for what the yvxy7 knows 
is just the things which make up the ovpayds, and the Pythagorean 
numbers are these things (dpiOuots S¢, xabazep cipyrat, Tov GAov ovpavoy, 
loc. cit. 986% 21). If this is the correct view to take of the passage, it 
follows at once that Plato is not here expounding his own theories. For 
whereas the Pythagoreans made the dzeipov and zépas the ultimate 
arotxeia Of everything and ‘the unit’ the simplest combination of them, 
Plato, according to Aristotle, who had heard the theory expounded by 
Plato himself, said that the ee of number were the ‘unit’ and the 
‘great-and-small’ (A/e/. A. 987° 20, ds ev ov vAnY TO péya Kat TO peLKpov 
elvat dpyas, ws 8 ovciavy 76 év). Aristotle himself is specially struck by 
the substitution of the péya xai puxpoy (a ‘continuous range’, as we 
should say) for the Pythagorean dzepoy, and calls this an idov of Plato, 
a feature distinguishing his teaching from the Pythagoreanism which, 
Aristotle held, it ‘in the main agreed with’ (7a pev woAAa tovrots 
dxoAovbovca Met. A. 987% 30). But from a logician’s point of view the 
really striking divergence is that with Plato ‘the unit’ has become itself 
an ‘ indefinable ’ or croyetov instead of being a derivative. If Timaeus 
is working with a theory in which the ultimate indefinables are still dre:poy 
and zépas, he is speaking as a Pythagorean should speak, but not as an 
exponent of the doctrine known to Aristotle as Plato’s. There is an exact 
parallel in the PAzlebus. As we all know, Socrates there is made to work 
throughout with the Pythagorean categories. The dzetpov of that dialogue 
is indeed described as comprising d:roo’ av yuiv daivyrat paddoy Te xat 
Troy yryvopeva Kat TO oPddpa Kat Hpéua Sexdpeva Kat To Aiav Kai Goa ToLatTa 
mavra (Phileb. 24e 7), in factasthe péya xai pexpoy, ‘that which admits of 
indefinite increase or diminution’, But the antithetical factor which 
blends with it to produce yevéoes eis ovctay is not ‘ the unit’ but wrépas. 

There can be only one plausible explanation of this curious fact. We 
cannot suggest that Plato had not developed his own view when he wrote 
the Phrlebus, since no one doubts that the PAr/ebus is proved by its style 
to be one of his very latest works; while the way in which Aristotle talks 
of ‘the’ doctrine of Plato, is enough to show that the theories he des- 
cribes were no whim of an old man in his last months but had been the 
standing doctrines of the Platonic Academy for the twenty years during 
which Aristotle was a member of it. And no one will suggest that the 
Philebus was written before 367, the year in which Aristotle entered the 
school, But we have to remember that the PAi/cdus is laid in the fifth 
century. There is no indication of the supposed date beyond the fact 
that at 58a7 one of the speakers refers to what he ‘used often to hear 
Gorgias say’, so that the time must be taken to be later than the first 
visit of Gorgias to Athens in 427 B.c. Plato is under the necessity of 
making the discourse one in which Socrates might have taken part at any 
time during the last twenty-five years of his life. Hence he has to make 
his points by using not his own but the Pythagorean doctrine of the 
orotxyeta, which, as it happens, is perfectly adequate for the special pur- 
poses he has in hand. What he has thus done in the PAzlebus we may 
reasonably expect to find him doing also, for the same reason, in the 
Limaeus. 
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Our proposed method of interpretation, however, demands something 
more than the rediscovery of the Pythagorean adzeipov and wépas in the 
‘psychogony’, It requires that the oroiyeta assigned by Timaeus to the 
uvyxy shall answer to orotyeta into which Timaeus himself resolves 
‘objects’; he is to construct the poy out of Avs crocyeta, as Aristotle 
asserts that he does. What his orocyeta are we do not see fully until we 
come to the analysis of physical things which runs from 48 e 2 to 53 c 3 
of the dialogue. Here, however, we do find exactly what we are in 
search of. We are told that to account for the physical world we must 
distinguish three things, ov, ywpa, yeveots (52d 2) and not fewer. As to 
the character of the three, yéveots has already been fully described as what 
we might call the emergence of a character in the physical world, and 
it has been assumed that this is revealed to us in sense-perception ; 
yéveors is the complex of ratra dep nai BAéropev, doa re dAda bua 
rou cwpatos aicGavopeOa 51 C1); it is, in fact, the ‘ingredience of objects 
into events ’, by which the ‘ passage’ of nature is constituted. About oy there 
is no difficulty either; we are told that ovra are permanent and un- 
changing, they are the ovra det of which what we call sensible realities 
are pupnpara and are expressly identified with the famous Forms (ravyra 
rept Gv det A€yopev ovTwS avra Kaf aira ovra éexagta, 51 b 8); in a word, 
they are what Whitehead calls ‘ objects’, and the point of insistence upon 
their reality is that Nature is not made up of the mere succession of events, 
that the passage of nature is a process of ‘ingredience’ of objects into 
events ; without objects, as without events, there would be nonature, The 
remaining member of the triad, ywpa, is shown by its very name to be the 
Pythagorean xevoy thought of as pure geometrical extension. This is 
what answers in Timaeus’s construction of sensible things to the cate- 
gory of areipov. It is true that with the reduction of the number of 
oipavoi to one, we can no longer think of it as a ‘boundless’ ‘ encom- 
passing ’ the otpaves on the outside, but it retains the character of being 
formless and structureless, the element of indetermination in things 
(rdvrwv éxros cidav, 50 € 4, dvoparov eldos tt ai dpopdov, ravdexés, 51 8 7, 
xaXerov xat duvdpov eldos emyepety Adyos éuavicat, 49 a 3). hile it is 
easy to say that the ‘models’ are apprehended by thinking, the ‘ copies’ 
of them by sense, it is a problem which Timaeus finds a hard one to say 
how this ‘ matrix’ (éxuayetov) of becoming is apprehended at all, though 
as it is a constituent of the world which the mind apprehends, it must in 
some way be revealed to us. Thus we see that there is a definite corre- 
spondence between the triplicity of the yvyq7 and the triplicity of the 
world it is cognizant of; it is because ‘like is known by like’ that, having 
a triplicity in ourselves we can find it in that which lies around us. If 
One treats an account of this kind too sepiously, a difficulty arises at once. 
If the ‘ like’ in us which ‘knows’ each constituent of the world around 
us is really identical in kind with that which it knows, the yvy7 must just 
be one more physical thing added to the rest, and as physical things are, 
according to the Pythagoreans, ‘numbers’, the yvyy will be another 
‘number’. So we come, like Xenocrates, to the conclusion that Plato 
really means to teach that the soul is a‘ mumder which moves itself’, and 
we shall find ourselves forced to explain away the unmistakable distinc- 
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tion between souls and the objects of their awareness. At most we must 
hold that there is an analogy or correspondence between the dzretpoy, the 
wépas, and the union of the two which are found in yw yai and the dzretpor, 
awépas, and xpapya into which we analyse the physical world. “Timaeus, it 
is true, docs not expressly say anywhere that the elements he detects in 
the ywvyy are only analogous, not idenucal, with those he finds in physical 
objects. But we must remember that it was characteristic of the school 
to which he belonged that they strained their original formulae, by 
liberal interpretation, to make them express ideas to which they were 
really inadequate. Aristotle comments on this when he says of them 
that the dpyaf they postulate are better adapted for the analysis of 
‘higher’ objects than the physical things in which the Pythagoreans pro- 
fessed to detect them (Afe/. A. gg0* 5, ras 8 airias wal ras dpyas ixavas 
A€yovew éravaPjvat Kai eri Ta avwrépw THY OvTwY, Kat paddov 7 ToS wept 
ducews Adyous dpporrovcas). It is an illuStration of the same point that 
we find Aristotle ascribing fo the Pythagoreans both the cruder assertion 
that physical ‘things’ ave numbers, and the more refined formula that 
they ‘imitate’ numbers. We are clearly dealing with an attempt to 
retain a formula which was only adequate so long as ‘numbers’ them- 
selves were thought of as volumes, res extensae, made by persons who 
have really so far outgrown the formula as to be able to think of the 
‘number of a collection’ as something different from the collection itself. 
We shall have opportunities, as we go on, to see that this is by no means 
the only case in which the theories of Timaeus are manifestly not adequate 
to the facts and not fully consistent with themselves, nor are we entitled in 
Ahe most important of such cases (as I shall point out when I come to them), 
to assume that Plato was not alive to the inadequacy. In fact it 1s 
‘sufficient proof that he did not regard the Pythagorean theories which he 
employs in the Zimaeus and Philebus as adequate that he notoriously 
substituted ‘the unit’ for mépas as the fundamental antithesis to 
the arepoyv. Timaeus is meant to be expounding not a dead dogma 
but the principles of a science which is still zm Werden begriffen; if it 
had been dead and stereotyped dogma, Platonism could not have grown 
out of it. A certain manifest want of absolute self-consistency in the 
* system’ is the price it pays for the flexibility which ensures its progres- 
siveness, 

_ Tf this is the true account of the matter, we shall see that of the ancient 
interpretations, that of Crantor has most nearly seized the central thought, 
and Proclus was fully justified in speaking of it as the most ‘ philosophi- 
cal’. His own objection, that it is not in order to discuss the question 
of the ywworiuxat duvduets of the soul until you have first analysed its oteva, 
is not really to the point. How can we discover what anything which 
moves and lives rs except by starting from the consideration of what it 
does? The objection is, in fact, based upon nothing more than the 
identification of the ovoia of a thing, with a trroxeiuevov or ‘substrate’ 
behind the thing’s activity. The one point in which we may fairly regard 
Crantor as being wrong is in his unfortunate attempt to make ravroy 
and @drepov stand for something different from the voyry dvow and the 
gupatun dvow. He aims at this unfortunate distinction, apparently 
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because he is illegitimately attempting to credit Timaeus with the whole 
results of the logical investigations of the Sophis/es. 

I have already argued that we are not to expect to find Timaeus 
formally expounding views about the yvyy or anything else which had 
only been reached by Plato himself more than halfa century after the 
supposed date of our dialogue. But we may expect to find a broad 
general agreement between his doctrine and things which are taught in 
the dialogues or even things which we know Plato to have maintained 
from the statements of Aristotle about his teaching. Thus the assump- 
tion that ‘like is known by like’, which Aristotle found in Plato's oral 
teaching is common enough in the dialogues and seems to have been as 
characteristic of both Socrates and Plato as of the Pythagoreans. It is 
the foundation of the whole scheme for training the souls of the young 
‘cuardians’ of Repud/ic ii—-ili into moral beauty by surrounding them 
with the loveliness which appeals to eye and ear. The main principle of 
this ‘early education’, that the soul inevitably grows like, takes on thé 
character of, that which it contemplates is inanifestly Pythagorean, for it 
is the foundation of the ethical teaching in the PAaedo, and Plato has 
been careful, as Bt. reminds us, to mark the Pythagorean character of 
the Phaedo by making two pupils of Philolaus, Simmias and Cebes, thé 
chief interlocutors of Socrates as well as by ‘ dedicating ’ the whole work 
to a third Pythagorean, Echecrates.). We may reasonably understand 
Timaeus to mean in what he says about the presence of the Indivisible 
and the Divisible in the yvyxy that when, on the one hand, it has sense- 
perceptions, it is aware of a scene of incessant and bewildering change 
and multiplicity; when, on the other, it studies what the Pythagoreans 
regarded as the highest objects of Science, numbers and their relations, it 
is contemplating a system which is outside the whole temporal flux; 
eternally and unchangingly self-same. Thinking, in its most ‘abstract’ 
form, and sense-perception will be the analogues in the yuyx7 itself to the 
numbers studied in dpiOuyrexy and to the apparently incessantly varied 
and infinitely divisible ‘appearances’ of sense. (There is a real analogy 
here, though we must not assume that Timaeus is aware of it. Sensa- 
tion, in virtue of having ‘intensity’ zs like a variable with a continuous 


2 The case, as I conceive it, then stands thus. The ‘ psychogony’ of our dialogue 
is thronghont Pythagorean, for it is based all through on the Pythagorean doctrine of 
the way in which first the ‘ limit’ and then the series of ‘numbers’ are derived from 
dweipov and wépas. It is emphatically not Plato’s own doctrine, as we sce from the 
facts that nothing is said by Timacus of what, according to Plato in the Laws, is 
fundamental fact about pux7, that it ‘moves itself’ (though Timaeus is allowed to 
use this phrase once later, 37 b 5, without explanation), and that ‘the unit’ does not 
fiyure as an ultimate in the derivation. Also, though Timaeus comes very near to 
making the ¥yvy7 a number, he does not go the whole length. He sever says anywhere 
that the soul or anything else #5 a nnmber. He does in the end analyse physical things 
into volumes of extension with a certain geometrical shape, but he never goes behind 
his geometrical constructions to identify geometrical figures with ‘numbers’ as the 
earliest Pythagoreans had done. He clearly represents the form of the doctrine 
according to which ‘things’ are ‘likenesses of numbers’, not the simpler version 
which actually makes them ‘numbers’. Xenocrates reached his exegesis by first 
ignoring this distinction and then crediting Timacus with what we know from the 
Laws to be Plato's own definilion of yuyx7. | 
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range and so #s really analogous with the ‘divisible’; there would seem 
to be no meaning in talking about the greater or less ‘intensity’ of 
a judgement.) 

Now we may go on toa further question. The yyy is not a mere 
blend of the Indivisible and Divisible. It contains this blend as one of 
its three ingredients, If the other two ingredients are meant to account 
for our knowledge of the properties of number and our acquaintance 
with the ‘manifold of sense’, we shall reasonably expect this third 
ingredient also to correspond to some yrworixy Svvapis. And if we were 
right in seeing a parallelism between the components of yvyy and the 
structure of the ‘objective world’, we must be able to work out this 
parallel in detail. There must be, in the world as known, something 
that corresponds to the ‘blend’ of Indivisible and Divisible which is 
used in the making of the yvy7. What is this something? I venture to 
suggest the following very tentative exegesis. What we have to account 
for is that the ‘ contents of our minds’ to use an ambiguous but convenient 
phrase, do not fall into two mutually exclusive compartments. We have 
not in mere juxtaposition a scientific knowledge of the laws of number, 
and also acquaintance, based on sense, with a mere chaotic jumble of 
‘appearances’, such a ‘ manifold of sense 'as Kant supposed it to be the 
business of the mind to reduce to order by imposing ‘forms of intuition’ 
and ‘categories of the understanding’ upon it, We actually do see order 
and regularity z# the ‘appearances’. They are what the PAvicbus calls 
yevéoets eis ovaiav, and that is why we can discern laws and uniformities 
to which they approximately conform, and why science can progress by 
looking for a preciser formula when it has been found that the old one 
has not ‘saved the appearances’. It is why in cosmology, though you 
never pass from the ‘ likely story’ to the exactitude of scientific finality, 
one ‘story’ can be more ‘ likely’ than another and why it is our duty to 
make our own story as ‘like’ the truth as we can. On what does this 
possibility of finding order z# the ‘appearances’ depend? ‘Toanswer the 
question completely one would need to anticipate all that we shall have 
to say about the corpuscular physics expounded in the central sections of 
the dialogue. But, to put it roughly, the answer which Timaeus gives 
comes to this. We can formulate ‘laws of nature’ because, in the last 
resort, the behaviour of bodies depends on the geometrical structure of 
their corpuscles, and geometry is a science no less than the theory of 
numbers is. We have here a thoroughly Pythagorean thought. A 
cosmology which is more than idle fancy is possible because geometry is 
the medium through which the laws of number become applicable to the 
world of colours, sounds, smells, and the like. 

One or two remarks may be subjoined to avoid possible misunder- 
standing. ° 

(rt) In the account of the physical world we have a combination of 
a formless ywpa with the zapadetyzara or Forms which gives rise to 
yevéoes, determinate processes; in the Wuxy the Indivisible (or Same) 
and the Divisible (or Other) produce when ‘blended’ not yéveors but 
ovcia, Thus the analogy between the constitution of the yvy7 and the 
constitution of the objects of its knowledge is not complete. This, I take 
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it, is because there is clearly some sense in which the mind which con- 
templates the passage of nature and knows it for ‘passage’ cannot be 
supposed to be itself ‘passing’ in the very act of recognizing ‘ passage’ 
and transience for what they are. To recognize the transition from A 
to B as a transition, the mind must itself not have /Aa/ transition within 
itself; it must contemplate it a6 ex/ra. Anda mind which can recognize 
that the whole life of nature is ‘passage’ must in some way be itself 
above all ‘passage’. The element in it which corresponds to and knows 
yeveras eis ovciay must itself be nota yéveois cis ovotav but an ovaia. This 
conception is not an easy one to grasp. The difficulty is that in some 
sense the mind itself clearly does ‘ partake of passage’; it is because we 
find mutability in ourselves that the thought or the spectacle of the muta- 
bility in nature affects us so deeply; and yet we must be in some way 
beyond mutability to know mutability for what it is, The soul can be 
neither simply a thing eternal nor merely a creature of time; in its life 
the eternal] and the temporal must somehow be combined in the closest 
interpenetration. No philosophical theory which treats the soul simply 
as one of the many ‘ existents’ of nature and as sharing their ‘ passage’ 
unequivocally can really do justice to Plato. For the development of the 
thought that in ‘souls’ the eternal and the temporal interpenetrate I would 
refer to Baron F. von Hiigel’s fascinating study, Lvcrnal Life. 

(2) A second point worth noting is that Timacus is not absolutely 
consistent through the dialogue in his account of ‘nature’. At p. 29 he 
is content simply to contrast the ‘archtypes’ (:apade’ypara) as eternal 
with their fleeting and temporal ‘images’ (eixoves). In terms of the old 
Pythagorean antithesis this would mean that yeveors : ovata :: areipov : 
axépas. There would thus be only two terms in the analysis of nature as 
contrasted with three in the analysis of wvy7. When we come to his 
aciual corpuscular physics (48 c 2), he has to correct this as an inaccuracy 
by introducing a third term into the account of nature (rore pev yap dvo 
clén SteAopea, viv 5é tpirov dAAo yévos Hyiv SyAwréov), the third term being 
the formless ywpa. This, as it seems to me, implies a shift in the mean- 
ing of yéveors itself. It ceases to mean mere fluctuation and comes to 
mean definite and determinate process resulting in the establishment of 
a determinate result with a law of its own (yéveors eis otctav.) That is, 
x#pa in the amended account, the formless ‘ receptacle ’ of determination, 
figures as the representative of the drepov. (It may seem strange that 
the possibility of geometry, a body of acfernae verrfates, should depend on 
the ‘formless’ element in things. But the thought, no doubt, is that 
though ywpa contains the possibility of all geometrical figure and 
structure, it is itself ‘structureless’, What we study in geometry 1s 
the structure of figures 7” space, figures which are rendered possible by 
the existence of the spatial continuum, not the structure of space itself, 
just as in arithmetic we study the properties of numbers or classes of 
numbers, and yet numbers themselves, according to Pythagoreanism, 
being assemblages of units, have in them an azreipov, since ‘the unit’ is 
the most elementary combination of wépas and azeipov. Timaeus, thus, 
by correcting his original statement about nature at once finds room for 
geometry as well as arithmetic in the scheme of the sciences, and restores 
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the correspondence between the triplicity of nature and the triplicity of 
the yvyy demanded by his adherence to the maxim that like can only be 
known by like.) 

(3) I have abstained entirely from any attempt to find in what Timaeus 
says any traces of Plato’s own theories about number as known to us 
from the polemics of Aristotle and the light derived from ancient com- 
mentators on these Aristotelian passages. My reason is simple but, 
I trust, sufficient. The reconstruction of Plato’s deduction of the integer- 
series is necessarily speculative, but one thing is absolutely certain, that 
the element of the dzrecpov or indeterminate factor in the deduction was 
played by the ‘indeterminate dyad’. 1, ‘ the limit ’, was taken, as Aristotle 
tells us, as ultimate. The next step was to ‘deduce’ the number 2 by 
combining the ‘unit’ with the ‘indeterminate dyad’, or as Alexander of 
Aphrodisias tells us more precisely, ‘the unit’ by ‘limiting’ this dyad 
gave rise to 2; it is equally certain, from Aristotle’s allusions, that the 
‘dyad’ and its ‘limitation’ by the ‘unit’ was repeated more than once 
in the derivation of the rest of the numbers of the series 1, 2, 3... 10. 
Nothing whatever is said in the Zimacus (or in any Platonic dialogue) 
about the ‘indeterminate dyad’. The only dvas of which we ever hear in 
the dialogues is the integer 2 itself. This seems to me convincing proof 
that all through his career Plato made no attempt to introduce into his 
dialogues the special] and distinctive peculiarities of his personal doctrine 
about number. It would, indeed, not have been natural to do so. The 
dialogues, as their literary form proves, were evidently meant to circulate 
in the society of those who cared for the things of the mind at large, and 
probably to gain students for the Academy. Plato could fairly presume 
the audience for which he wrote to be well acquainted with the history of 
fifth-century science ; he could not assume that it knew already everything 
that could be taught in the Academy. 

35 Db 4-36 D5. tipxero d¢ Stacpety.. . Tpia nat Terrapdxovra cat Siaxdora. 
The Demiurge now proceeds to divide up the stuff of the cosmic soul, 
into ‘as many portions as were meet’, each part being a perfect blend 
of the three constituents already named. The method of division is 
according to a mathematical formula which gives the intervals of a 
melodic progression. The cosmic soul itself is not, as it would be 
according to the formula of the Pythagoreans who are refuted in the 
Phacdo, an appovia of the corresponding body, but, being wise and good, 
it of course exhibits an dppovia in its own structure, has music in itself. (It 
is this very conception of ‘ ghostly health’ as an ‘attunement’ zm the soul 
which is used at Phaedo 93 ¢ ff. to show that the soul itself cannot 4c an 
‘attunement ’.) Presumably we are to picture the division into ‘ portions’ 
as made by stopping a vibrating string or strings with ‘bridges’ at 
different intervals so as to get notes of different pitch. First of all the 
Demiurge constructs a double set of lengths corresponding to the two 


1 We must remember Plato’s poor opinion of written books as contrasted with living 
‘research’. The most striking expression of this feeling in his writiags is at AP. vil. 
341c4ff. Cf. the comments on these passages in Kt. Greek Philosophy, Thales to 
Plato pp. 7220-3. Plato had already represented Socrates as holding similar views, 
Phacdrus 275 a—b. 
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numerical series 1, 2, 4, 8, and 1, 3, 9, 27, i.e, to geometrical progres- 
sions of the ‘powers’ of 2 and 3 from 2° and 3° to 2° and 3%. The 
object of stopping with the /Aird power in each case is a double one. 
(x1) There are four terms in each serics which thus form a pair of 
tetractyes or ‘fours’, the whole forming a ‘ double tetractys’ with exactly 
7 terms. Thus both the numbers 4 and 7, to which the Pythagoreans 
attached special importance, get recognition. This particular ‘ double 
tetractys is the second of the eleven enumerated and described by Theo 
Smyrmnaeus (ed. Hiller, p. 93-8), the series 1, 2, 3, 4, of which the sum 
is the ‘ decad’ and which pretty certainly goes back to Pythagoras him- 
self, being the first. So far as I am aware there is no evidence to show 
that our ‘double’ tetractys had been employed by any one before Plato 
introduced it into the Zimaeus, but this is no proof that he invented it. 
It and its cosmic application may quite well belong to the Pythagoreanism 
of the latter part of the fifth century. (2) The two progressions represent 
the powers respectively of 2, the first even, and of 3, the first odd number. 
They both begin with 1 which was supposed, as the apyy of number, 
to combine the character of odd and even in itself (because if you add 
r to an odd number you get an even number, if you add 1 to an even 
number you get an oddone). They stop with the third power, because the 
‘ cube ’ or third power symbolizes the three dimensions of bodies. A third 
point is remarked by the ancients, that the numerically greatest of the 
terms of the double series, 27, is equal to the sum of its predecessors 
(27 =>1+2+3+4+8+ 9.) The musical significance of the 
numbers will occupy us immediately. (All this is carefully explained by 
Theon of. cit. 94-6.) 

It is traditional to represent this double progression by a diagram in 
the form of a Lambda, thus: 


8 27 


and we learn from Plutarch that the figure is as old as Crantor, who 
used it in his commentaries on the Zimacus’. Since it was a disputed 


1 Plat. de animae Procreatione 1027.0 wept 8¢ ths rafews woTepoy tp’ évds oTixov 
wavras éxerdoy ws Gevdwpos ff padrdAoy ws Kpavrap tv ry AaoxnpatiawraA, (The Theodorus 
meant is Theodorus of Soli mentioned also of. cit, 1022 d, apparently as a contemporary 
of Crantor.) The reason for arresting the progressions with the ‘ cubes’ of 2 and 3 
was rightly given by Adrastus, from whom it is repeated by Theon, 65.1. It should be 
noted that whereas we speak of a line as having one dimension, a plane two, a 
‘solid’ three, the Pythagoreans said that 2 symbolizes, or is, the line, 3 the plane, 4 
the solid, because two non-identical points are needed to determine a straight line, 
three non-collinear points to determine a plane, four non-coplanar points to determine 
a ‘ pyramid’. 
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point as early as Crantor’s time whether the numbers should not rather 
be ‘exponed in one row’ in their ‘natural’ order, we may infer that 
Plato himself did not insert the diagram in his dialogue, though it is 
quite possible that he knew and meant to allude to it. As for the name 
TETPAKTUS, it means simply a ‘ four’ (or a ‘fourth’ of anything), just as 
tpirrus (Ionic rpuxrvs) means a ‘three’ or a ‘third’. Any set of four 
things can be called a rerpaxris, e.g. the four seasons, the four cardinal 
points, the four Empedoclean ‘roots’, (These and others are all given 
as examples of ‘fours’ by Theon. So the ‘quaternions ’ of Rowan 
Hamilton would be correctly denominated rerpaxrves in Greek). The 
most important of all these ‘fours’ is the original one, the series of 
integers 1, 2, 3, 4. The point is that the sum of the series is 10. Pro- 


® 
perly it should be written asa pattern of points, thus, | o*e°s 80 a8 to form 


an equilateral triangle. The diagram shows ata glance that the sum of 
the first four integers is 10, the radix of our own and most civilized 
‘scales of notation’. The Pythagoreans held that we count ‘by tens’, 
not for the obvious reason that we have ten fingers but because there is 
some deep mathematical and cosmical significance in the number ro 
itself which makes it proper to regard all numbers above ten, ‘the com- 
plete number ’, as mere repetitions (Arist. AZe/. A. 9868 8, erred réXetov 
7 Oexas elvar Soxel kat Tacay mepreAndevac THY Tov dpiOpav picw).' 

35 C2. perd S€ radta cuvemAnpovro xtA. The Demiurge, having fixed 
the seven fundamental terms of the series, ‘went on to fill up’ the 
SurAdova xat rperAdo.a Stacrypara, ‘the intervals of the double and triple ’, 
that is, the intervals in the two series of powers of 2 and powers of 3, by in- 
serting between every two adjacent terms in either series two intermediates 
or ‘means’, an Harmonic (one which ‘surpasses and is surpassed by the 
same part of the extremes’), and an Arithmetical (‘ one which surpasses 
and is surpassed by the numerically same amount.’). The Harmonic 
mean is mentioned first, because, if the series as thus enlarged are written 
in the natural ascending order, the H.M. will occur before the A.M. 
between any two terms (the H.M. will be nearer to the lesser ‘ extreme ’). 
The two series now become 


I, 4/3, 3/2, 2, 8/3, 3, 4, 16/3, 6, 8. 
I, 3/2, 2, 3, 9/2, 6, 9, 27/2, 18, 27. 
For convenience’ sake we may now write them as one series, arranging 


1 The Sends embraces ‘the whole nalure of number’ since it contains the apy} 
dp Oyou 1, the first eve number 2, the first odd number 3, the first even ‘ square’ 4, 
the first odd ‘square’ g, the first ‘cube’ 8; it also contains numbers which are 
factorizable into odd and odd (9), into even and even (4, 8), into even and odd (6, 10), 
and primes which are not factorizable at all (1, 3, §, 7). Thus there is no recognized 
kind of number which it does not include. Endless cosmological and physiological 
significations will be found, e.g. in the section of the Zheologumena Arithmetica 
given to the dexas (cd. Ast, pp. 58-64). On the ‘patterns’ of numbers and their 
connexion with the study of the sezies which are still called ‘figurate numbers’ in 
our algebras, see Theo Smyrnaeus, of. czt. (ed. Hiller) pp. 31-42; Nicomachus 
Gerasenus, /ntroductito Arithimetica ii. 6-17 (ed. Hoche, pp. 83-112); Iamblichus, 
tu Nicomacht Introduct, Arith. §§. 80-tot (ed. Pistelli, pp. 56-72); EGP 100-4. 
The account of Nicomachus is especially full and clear. 
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its terms in the natural ascending order (as Theodorus presumably did); 
this gives us 
1, 4/3, 3/2, 2, 8/3, 3, 4.9/2, 16/3, 6, 8, 9, 27/2, 18, 27. 

The insertion of these ‘links’ (rovruv rav Serpov, 36a 7) makes intervals 
of 4/3, 3/2, 9/8, in the original series; i.e. in the enlarged series every 
term but the first has to its precursor one of the ratios, 4/3, 3/2, 9/8. 
These are the ratios which correspond to the melodic intervals of the 
major fourth, major fifth and major tone, so that we see that the Demi- 
urge is aiming at the construction of a scale. We must bear in mind 
that the ‘unit’ of the Pythagorean scale is not the octave but the tetra- 
chord (the compass of the major fourth). The octave is thought of as 
composed of two ‘disjunct’ tetrachords. The ‘fifth’ is the interval which 
the first note of one of the two tetrachords makes with the first note of 
the other; the tone was regularly defined as the ‘ excess’ of a fifth over 
a fourth, ie. the interval between the last note of the one tetrachord and 
the first note of the other. (This fixes the ratio corresponding to the 
tone, since 3/2 + 4/3 = 9/8). These three are the only regular ‘ inter- 
vals’ recognized in the scale of Timaeus. This is as it should be. 
The determination of the first three was unanimously ascribed in antiquity 
to Pythagoras and that of the tone immediately follows. It would appear 
that down to the time of Plato and his friend Archytas in the fourth 
century, ho altempt was made to subdivide the tetrachord scientifically.' 
(This means, in practice, that the individual musician would make the 
lesser intervals to please his own ear. The uncertainty of these internal 
intervals would probably be put down by a Pythagorean, as Bt. has said, 
to the irrational and intractable nature of the azetpov.) 

We can see already also what the compass of the scale Timaeus is 
contemplating must be. It must be represented by the ratio of the two 
extreme terms to one another, i.e. by 27/1, or 1/27. This will give us 


6 
four octaves (16/1) plus a fifth plus a tone, since - X ss x 2 = a The 


1 See Ptolemy Harmonica i. 13 (Fr. d. Vors.§ i. 327) where the classification ot 
musical -yévy into the évappdmoy, xpwyarixcy, and d:arov«ov, according to the way 
in which the tetrachord is subdivided, is specially attributed to Archytas (’A.... 
padsora Taw Tudayopeiow tmpednGels povoixhs weiparat piv rd Kata TOV Ad-yor dxdAovOov 
haggle ovn ty rais cuppavias pdvov GAAA Kai Tais Ta TeTpaydpdaw diaupicery. .. 
rpia pew toivuy ovros tdiarna yérm...). Cf. Theo Smymaeus (ed. Hiller p. 61) 
who is here reproducing Adrastus, as it appears. He has previously spoken of the 
original Pythagorean intervals of the octave, fourth, fifth, and defined the tone as 
‘the difference between fifth and fourth’, and now procceds of 82 nepi EvSofov xal 
"Apxuray Toy Ad-yor Taw cupdaviay tv dpiOpois gyovTo eivat, buodc-youvres Kai avTot év 
cvyoeow elvas Tous Adyous. See also Greek Philosophy Thales to Plato 47-8 with the 
works there referred to. There is a well-known allusion to attempts to make lesser 
intervals ‘ by ear’ put into the mouth of Glaucon at A'cpudlic 531. 4 ff. vt rots Geous, 
én, wai yedoiws ye, wuxvwyar’ drra dvopaCovres wai napaBdddAovres ta wra, olov éx 
yeTovav pariy Onpevopevos, of uévy pag Ent KaTaxove bv péeow Tivd HY} Kal opiKpoTaTov 
tivar TouTO diaornpa, @ peTpnTéoy, of 58 dudiaByTovrrTes ws Sporov Abn POey-yopevay, 
dupdrepot wra Tov vod mpogrnoapevor. As Adam remarks i foc. what Socrates has 
just said of the unsatisfactory state of ‘harmonics’ is meant as a criticism of the 
Pythayoreans, who have been mentioned at 530d, though Glaucon supposes it to 
refer only to ‘empirics’. Socrates’ dissatisfaction with the Pythagoreans has much 
more point if, as is now maintained, they had in his time established no definite 
sulxlivision of the tetrachord. 
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compass of the whole will thus be four octaves and a major sixth. 
We in modern times are accustomed to state the ‘harmonic’ ratios as 
those of the numbers of vibrations per second corresponding to the notes 
sounded. Thus, on this plan, the ‘higher’ number answers to the 
‘higher’ note. The Greeks, being unable to determine the precise 
frequencies of vibration of strings, use the method of comparing the 
lengths of strings which, when vibrating, give out the different notes. 
Hence, in their method, the ‘higher number ’ corresponds to the note of 
‘lower’ pitch, though this is concealed from a careless reader by the fact 
that, from the position in which the lyre was held, the string which gives 
out the note of acutest pitch is called vizry “bottommost’ and that which 
gives out the note of deepest pitch trary or ‘uppermost’. When the 
‘octave’ is said in Greek to have the ratio 2/1 to the ground-tone, the 
note meant is an octave de/ow, not an octave adove, the ground-tone. 
Hence, if it were permissible to write Plato’s great progression in our 
modern notation, it would have to be written as a descending pro- 
gression. 

The compass of Plato’s progression is much greater than any which 
was employed in contemporary music. Adrastus (cp. Theon, op. cit., 
p. 64) called attention to this, remarking that Aristoxenus ireated of no 
dppovia more extended than one of two octaves and a fourth, and that 
the ‘moderns’ knew of none which ranged over more than three octaves 
and a tone. But, as Adrastus added, Plato is not constructing a scale 
which can be sung by the human voice or heard by the human ear. It is 
an ‘unheard melody ’ of which he is speaking and it would be absurd to 
expect it to be confined within the range of a human larynx.’ 

We have now got the compass of the progression and have its con- 
stituent tetrachords marked off for us, but we have still to know how the 
tetrachords themselves are subdivided. If it is true that before Plato’s 
own time there was no definite division recognized, Timaeus is here going 
a little beyond the established doctrine of his age, though he can hardly 
be said to be illegitimately transgressing the limits of Pythagoreanism if 
precise formulae were first given by a fourth-century Pythagorean, 
Plato’s friend and correspondent Archytas, the famous statesman and 
engineer of Tarentum., 

36 b 1-5, te rod éwoyddou . . . tpia xai verrapdnoire nat Staxdota. This 
explains how ‘the tetrachords were subdivided. Whenever we find an 
interval of 4/3 we fill it up with intervals of 9/8, i.e. we insert in the 
tetrachord as many intervals of a major tone as are mathematically 
possible. As a simple example will show, we can insert two such 
intervals in a tetrachord, and no more. 3, 4 are numbers of which the 
higher has the émizpros Avyos to the lower. Between them we can 


1 Adrastus ap. Theon. of. cit. 65 (ed. Hiller) Aqréov . . . ws éxeivor pey pos ry 
HueTépay yprow dpuwres ovTas Emotouy, HyovpeEvor pr) WACtoY Te TOVTAW SYvagBa: NTE TOUS 
dyarviCouevous POéyyecOar pyre Tovs dxovovTas evyyworas Kpivetv, T1IAarow 8¢ xpos rH 
puay copay, émeacdy thy Yuyhy davayxn auvigraperyny xa@’ apyoviay péxp TV aTeEpeay 
mpoayey apOyuay . . . dnws did wayrus €AOvUGA TOU TEACioU GTEPEOU KOTpUKOV GwyATOS 
navTrow avriAnwriny) ‘yernoerat Tw dvTwy, Kal Thy adppoviay avTHs péxpt TouTov 
Bpoayhox€, Tpowoy Tiva Kal KaTa THY aUTHs puaty én’ aneipoy Suvapéynw mporévar, 
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- 3 ae, also 3 2 9 a S44 ce th th I 
insert* xX 5= 3 TX gXe rm since both these fractions 


are >3 and <4. We could not insert another such interval, since 
243 09 2187. 


2 


me 4S . But asw he two interval 
64% 38 a > 4 e also see, the two intervals of 9/8 





do not completely ‘fill up’ the interval from 3 to 4, since _ is << 4. 
There is something ‘left over’, as Timaeus says, and as he adds the 
ratio answering to this ‘ gap ‘is that of 4/1 : 243/64 1. e. the ratio 256/243. 
The tetrachord will thus be divided into two intervals of 9/8, two ‘major 
tones’, and a further interval of 256/243, less than a whole tone, which 
got in the technical wnters on music the name of Aetupa “a remainder’. 
(The ‘tone’ cannot by any device be divided into two equal semitones. 
For suppose that it could, and that x/y was the ratio corresponding to 
the division, Then, since the whole tone answers to the ratio 9/8, you 
would have 9: .x/y:: x/y:8 or 72y? = x?, and there would be a rational 
integral solution of this equation; there would be two integers x and y 
such that 72y?=.x* or that 6/2y= x. This is impossible for the 


reason that /2 is not a rational fraction, an awkward fact which the 
Pythagoreans of Timaeus’s time had discovered, as we see from the tale 
that Hippasus was expelled from the society for revealing this very serious 
objection to the doctrine that all things are made of numbers to the world 
at large.)* 

It is important to insist on the point on which Proclus rightly lays 
stress (Diehl, ii. 188) that there must be no intervals in the progression 
except those which Plato has specified, i.e. the intervals between one 
note and the next are always major tones except where, in completing 
the tetrachord, the Aetupa he has described occurs. In particular, we 
must not have any occurrence of the interval called dorouy, which, con- 
joined with the Actupa, completes the major tone. (Its ‘ratio’ therefore, 
will be 2+ 250 _ 2287 

"8 243° «2048 
progression we may be sure that he would have mentioned it, as Proclus 
correctly says. Unfortunately, even in ancient times the error of intro- 
ducing it had been already committed, and the same fault infects, 





-) If Plato had meant this interval to occur in his 


1 For the tale of Hippasus sce Fv. d. Vors.’ i. 36-7. There is another version, 
according to which the secret let out was the inscription of the dodecahedron in the 
sphere. Now the first step to this construction ts the cutting of a straight line in what 
Euclid calls ‘extreme and mean ratio’, i.c. the division of a+ 4 into two parts a and 4 
such that a+4:a::a:6, in other words the solution of the equation f (a+ 6) = a? 
or 6?+as—a%=0, We can at once write down the solution of this equation as 

= = at Zz 
b= mat vst i.e, 5 = =. Both versions of the story thus point to the 
serious trouble caused to the Pythagoreans of the fifth century by the discovery that 
there are ‘irrational’ lengths, and thus that geometry cannot be regarded as a 
simple application of the arithmetic of integers. As Bt. has said, the discovery of the 
‘theorem of Pythagoras’ (Euclid i. 47) itself would directly lead to the awkward 


discovery of the ‘ irrationality ' of 4/2. 
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I believe, all the modern versions (apparently dependent on Boeckh,) of 
Plato’s great series. The error is a/ /eas/ as old as the first century of our 
era, for the Zimaeus Locrus, commenting on this passage, says that there 
are 36 terms in the series and that if we represent all the terms of the 
ratios by integers, the sum of the whole series is 114,695.' This implies 
that, to clear fractions, we multiply every term of the series by 384, so 
that we begin with 384 instead of 1, and end with 27 x 384 = 10,368, 
instead of 27. (The convenient use of 384 as a multiplier goes back to 
Crantor, and is thus a part of the earliest tradition)? But, as Proclus 
observes, an azrorozy has to occur twice in the progression if we are to 
retain the number given by ‘Timaeus Locrus’ as the sum of all the terms. 
As it seems to me so evident that Proclus is right in refusing to make the 
text of Plato square with the Zzmaeus Locrus by intercalating intervals of 
which Plato has said nothing, I feel bound to hold that all modern editors 
who keep 114,695, as the sum of the terms are doing plain violence to 
their author. Against all of them I would simply set the sensible words 
of Proclus (Diehl, ii. 188), ‘Plato never mentioned the drorouy, and 
I have therefore confined myself to the Aetupa and been content with the 
terms already exhibited. Indeed, how could he have used the dzorouy, 
since he has adopted the diatonic genus, in which the tone is not divided, 
whereas the droropy arises from division of the tone, being what is left of 
the tone after the Aetuya’? There is a further difficulty about the number 
of the terms in the series; according to Zimaeus Locrus and the interpre- 
tations based on that document, it is 36, a number to which, as the 
square of the first ‘ perféct number 6 ’,® the Pythagoreans ascribed many 
virtues. But it is quite impossible to construct an dpyovia with a compass 


1 Timacus Locrus 96b Se 3° eluév sws wavras otv Trois cupsAnpwyact Kal ois 
éworyddas Spous tf xai rpaxovra, rdv &t avpravra dpibpdv yevéoOar pupadas evdexa wai 
rerrépey xiAiadow éfaxociav o€. For Bocckh’s version of the dppovia see the essay 
‘Uber die Bildung der Weltseele’, A7. Schriften iii. 161, and for his defence of the view 
that there are 36 terms of the series, the long note #4. p. 162-3. He argues that 
Timaeus Locrus being so much earlier than Proclus deserves more credit, a contention 
which does not impress me. The desire to get in the wonderful number 36 would be 
a potent source of misinterpretation. 

2 Plutarch de animae Procreatione 1020c 6 péy ovv Evdwpos traxodovOhoas Kpdvrop 
wpwrov €\aBe rov 7738. Plutarch himself preferred to use as common multiplier half 
this number, 192. ‘This he does for the reason that by taking 192 for multiplier you 
get for the first tetrachord 192, 216, 243, 256, so that the numbers by which Plato 
defines the Aeiyya appear as actual terms of the series, whereas, on Crantor’s method, 
you get their doubles, 486, 512. But it is no more necessary that the actual numbers 
of the ratio 256/243 should figure in the series than that it should contain the actual 
numbers 3, 4 becausc the émrprros Adyos occurs. 

$ 6 is a ‘ perfect’ number in the sense in which the word is still used in arithmetical 
theory, i.e. it is the sum of its own divisors (1 +2+3 = 6). The Pythagoreans were 
impressed by this, and accordingly discovered many cosmological and physiological 
significances of the nnmber. The curious may find the richest collection of these in 
the section of the Zhcologumena Arithmetica which deals with the ééas. The number 
36, the product of a ‘ perfect’ number by itself was further arithmetically interesting 
because itis the product of the first three ‘ squares ’ (36 = 1 x 2?x 37), and also the 
sum of the first three ‘cubes’ (36 = 18+ 25+ 3°), A host of physiological and other 
significances were accordingly discovered for it which do not concem us here. ‘They 
may be looked for in the section of the 7Aecolog, Arith. already indicated, in Platarch 
de animae Procreat, 1027 f, and elsewhere. 
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of four octaves and asixth in the way Plato directs, so as to get thirty-six 
terms. Proclus therefore held that Plato’s series is meant to have only thirty- 
four terms, and I cannot help believing that he was right. It seems to me 
that the whole trouble in the passage has been created, certainly as early as 
the first century a.p., possibly earlier, by a desire to make Timaeus take 
account of fancies about the number 36 which are not really in his mind, 
Because some Pythagoreans indulged these fancies, it was assumed that 
Timacus must be embodying them in his progression, and then, to get 
the requisite number of terms, two had to be intercalated which intro- 
duce an interval he is manifestly ignoring. Proclus showed his usual 
sturdy sense, in refusing to have anything to do with this wanton 
Pragmatismus. He has given us his own version both of the sum of 
the whole series and of its individual terms. Unfortunately, if one adds 
up the separate items in his list, the result does not agree with his own 
statement of the total, and his latest editor, Dichl, has conjecturally to 
insert some numbers, and bracket others. I cannot fully go into the 
question of the text of Proclus here, but I believe the series he intended 
to give as the true one can be reconstructed by starting from 384, ending 
up with 10,368 (384 x 27), and filling in the intervals by Plato's express 
directions. The discrepancies between his own (correct) sum for his 
total series and the enumeration of the separate terms seems to me to 
have arisen from an attempt, which can be traced in the apparatus criticus 
of Diehl, to make his statement correspond with those which would be 
got by introducing an drorozy twice, in the fashion presupposed by the 
Timacus Locrus, and the MSS. to be therefore suspicious in their 
testimony to what Proclus wrote. If we start with 384 as our first term 
and construct a series out of the multiples of that number which correspond 
to the first three powers of two and three, we get (arranging the series in 
ascending order) 384, 768, 1,152, 1,536, 3,072, 3,456, 10,368. We now 
have to ‘fill up’ the ‘intervals of 4:3’ by ‘intervals of g:8’ in such a 
way that the only ratio of any term to its immediate precursor other 
than 9/8 1s to be the Actupa, 256/243. Where the Acippa is to be 
brought in is indicated by the fact that we are dealing with a musical 
scale and that, as appears from the silence about all intervals less than the 
Actppa, the scale is ‘diatonic’, That is, its tetrachord is made up, in the 
descending order, of the intervals tone, tone, Actua; the octave is con- 
structed of two such tetrachords which are ‘disjunct’, i.e. there is an 
interval of a tone between the last note of one of them and the first of 
the next. This gives us as the octave the sequence tone, tone, Acipa, 
tone, tone, tone, Aetupa. The ‘sixth’ which remains after four octaves 
have been completed, we shall! naturally regard as made by a tetrachord 
followed by two intervals of a tone. This would give us the series 384, 
432, 486,A512, 576, 648, 729, 768, 864, 972,AI,024, 1,152, 1,296, 
1,458,A1,536, 1,728, 1,944, A 2,048, 2,304, 2,592, 2,916,A3,072, 3,456, 
3,888, 4,096, 4,608, 5,184, 5,832,A6,144, 6,912, 7,776,A 8,192, 
9,216, 10,368. I submit, therefore, that this is probably the series 
intended by Timaeus. There are, however, two points about which 
I feel some uncertainty. Proclus (Diehl, ii. 236) give a statement of his 
own about the sum of ‘the thirty-four terms. He says that the total is 
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105,947. (The éweéa here is supplied to fill up a lacuna by C, E, G. 
Schneider, but there can be no doubt that the figure is right, for a reason 
to be mentioned immediately), This total cannot be reconciled with the 
list of the several terms given in any of the MSS. of Proclus, and it is 
not the sum of the series as I have tried to construct it. The sum of my 
series is 105,113, less by 834 than the total given by Proclus. If, how- 
ever, we replace the terms 4,096 and 8,192 in my series by 4,374 and 
8,748 respectively (both are mentioned in the MSS. of Proclus), we get 
the exact total of Proclus. Hence it is, I think, certain that, with these 
two points of difference, Proclus’ series coincided with my own and we 
know what the terms of it were, in spite of variants in the MSS. probably 
due to the influence of the Zimaeus Locrus. Now it would be fossr/e at 
both these points in the series to take the terms given by Proclus as those 
meant by Plato. The term immediately before 4,096 in the series as I have 
given it is 3,888, the term immediately after is 4,608. If we take 4,096 
as the intermediate term we get the sequence 3,888, 4,096, 4,608, which 
corresponds to an interval of a Actzya followed by a tone; if, with 
Proclus, we make the sequence 3,888, 4,374, 4,608, we get tone followed 
by Actupa. Exactly the same thing happens in the second place of doubt, 
Where the sequence 7,776, 8,192, 9,216, gives the order ‘tone, Actpa’, 
the sequence clearly adopted by Proclus, 7,776, 8,748, 9,216, gives 
‘detupa, tone’. Thus, the series as it was constructed by Proclus con- 
forms no less than the slightly different series I have proposed to the 
fundamental conditions that it is composed only of intervals of 9/8 and 
256/243. But with Proclus’ series, we twice over have a tone followed 
by a Acta where we expect in a ‘diatonic’ scale a Actupa followed by 
atone. I do not feel competent to say that this is certainly wrong, but 
I believe it unlikely to be right, and I think I can explain how an error 
might be made just at these two points. Plato does not expressly say 
anywhere that successions of three tones and a Aciupe are always to be 
separated by a succession of two tones and a Aciypa. I have assumed 
that this is to be the case because it must be so in constructing the 
octaves of a ‘diatonic’ scale. I presume Timaeus to take it for granted 
that his hearers will ‘supply’ this condition. But, as far as the words go, 
they might mean—if we choose to regard the series as simply one of 
numbers, and neglect its musical character—that we are to have three 
‘intervals of 9/8’ wherever they are arithmetically possible. Now it zs pos- 
sible to have three of them after the term 3,072, since 3,072 xX 9/8=3,456, 
3,456X 9/8 = 3,888, 3,888 x 9/8 = 4,374. If we make this last a term 
of the series, the next term, 4,608 gives us a Actypa (since 


2 
4374X ee = 4608. 
The same possibility recurs with the ante-penultimate term (since 
6 
7779X9/8 = 8748, and 7776 vr = 8192). 


In both places Proclus has assumed that ‘intervals of 9/8’ are to be 
intercalated so long as it is arithmetically possible, i.e. until you get a 


1 pupiddes déua xidcades wdvre éxatovrates (évyda Bexddes) réacapes povddes bara, 
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term which is no longer divisible by 8. This is what the language of 
Timaeus, taken wholly by itself, would suggest, and I do not therefore 
feel sure that Proclus may not have been entirely right about every term 
of the series. But the probability that Timaeus is tacitly assuming that 
the sequence of intervals in the two tetrachords which make up a 
‘diatonic’ &4 xacay will be before the minds of his auditors seems to me 
so strong, that, on the whole, I believe I am right in differing from him 
about two terms, the twenty-fifth and the thirty-second of the series. 
I am, at any rate, sure that the series intended by Timaeus is either that 
of Proclus or mine, since those of Boeckh and his followers (Stallbaum, 
Apelt), introduce an interval other than the Acipa. This is done by 
inserting the two terms 2,187 and 6,561. Apparently the only justification 
for the procedure is the assumption that the Zimaeus Locrus must be 
right in its statements.’ My own belief is that the attempt to make the 
number of terms 36 is unwarranted. Plutarch (de animae Procrea'ione 
1027 f.) has some remarks about the peculiarities of this number, which 
he calls 4 tro rav Wv0ayopxav tyvoupévy terpaxris, It is not one of the 
eleven ‘ quaternions’ enumerated by Theon, and Plutarch’s observations 
may suggest a doubt whether it was really called a rerpaxri’s of the 
Pythagoreans at all. He says that its special virtue is that it is the sum 
of the first four odd and the first four even numbers. J.e. 36 = (1+ 3 
+54+7)+(2+4+6+8). This might prove 36 to be the sum of two 
‘fours’, but it certainly does not entitle it to be called a ‘four’ itself, 
and Plutarch only makes out its title to the appellation by going on to 
split it up into the components (1 + 2) +(3 + 4)+(5 + 6)+(7 + 8),a method 
by which almost any number might be tortured into the form of a‘ four’, 
He also refers to the more commonly mentioned properties of the 
number, that it is the product of the first three ‘squares’ and also the 
sum of the first three ‘cubes’? In Plutarch these remarks are only 
introduced to show that the ‘double tetractys’ with which Timaeus 
operates is still more remarkable for its arithmetical properties than 36 is. 
He says nothing about the number of terms in Timaeus’s progression. 
Chalcidius also is silent on this point and says nothing about the aroropy. 
Hence it is presumable that neither he nor Plutarch supposed it to figure 
in the construction of the scale.® 

Plato’s scale does not correspond to any in modern use, and would 
probably be displeasing to our ear. This is why it is misleading to write it 
in our notation. The main reason for the difference is that Plato assumes 
the Sua rerrdpwy (the interval of the major fourth) to be divided into two 


1 Arithmetically the insertion is possible since 2187/2048 is the ratio corresponding 
to the dworoyzh and 6561/6144 = 2187/2048. The droropn is not an interval of the 
diatonic scale. (Cf. Gaudentius /savoce 14, Jan Scriptores Musici 343.) 

2 Plut. of. cit, 1018 b-c, where many other curious numerical properties of 36 are 
specified. 

3 See Chalcidius Comment §§ 47-30. Chalcidius, like Plutarch, uses 192 (not the 
384 of Crantor) as the first term of the series. It is worth noting that if the fragments 
ot ‘ Philolaus’ are to be trusted Ph. knew nothing of the ‘apotome’. For it is ex- 
pressly said in Fr. 6 (Fr. @. Vors3 i. 311-12) that the appovia or octave has a compass 
of five tones and two dieses, and this is exactly right it we take the dieos to!’be what 
Timaeus calls the Acta, and not otherwise. 
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equal iones and the Aeiuya. But in modern music the two tones of an 
(ascending) fourth, accurately produced, are not equal. The first is 
a major tone (having the ratio 9/8, like Plato’s tone), the second is 
a minor tone with the ratio 10/9). Thus the two together make an 
interval of 2 x = = : 
third, and its absence from early Greek music is the most striking of all 
the differences between the Greek scale and our own.’ It follows also 
that the interval which completes the tetrachord in our modern major 
scale, the so-called semitone is different from the Aciypa. The value is 
not =e but +5 ie. Sed 
243 3 4s 15 240 
two ‘tones’ of the modern major scale unequal is precisely that together 
they may make up an exact interval of a ‘third’. The consequence of this 
is that no Greek of the time of Socrates or Plato could have sung an 
ordinary modern tune in a ‘major’ key. He would have thought the 
intervals of our melodies unnatural and ‘ out of tune’, and we should 
think the same about his tunes. If we are to imagine Plato’s scale with 
any success, we must think of it as made by an ideally accurate voice or 
on an instrument like the violin, where the performer makes his intervals 
for himself. The general effect would be, to our ear, more like that of 
our ‘minor’ scales than that of our ‘major’, because the ‘tones’ in the 
tetrachord were equal, as they are in our minor, not unequal, as In our 
major. But they were ‘major’ not ‘minor’ tones, Hence the Aciupa 
left over to complete the ‘fourth’ is different from both our ‘ major’ and 
our ‘minor’ semitone. The division of the fourth into two major tones 
and a Acta is characteristic of the so-called ‘ severe diatonic ’ (Starovtatov 
avvrovov) of Greek music, which was felt to be classical and restrained by 
contrast with the other two principal scales, the ‘chromatic’ and ‘ en- 
harmonic ’, in which the intervals within the fourth were more violently 
unequal. (For all further information on the construction of Greek 
déppoviat 1 must be content to refer to the articles s.v. Afusica in the 
dictionaries of classical antiquities or to special treatises. The whole 
subject is beset with stilt unsolved problems on which I have no right to 
a personal opinion.) If down to the time of Archytas and Plato there 
was no fixed division of the tetrachord, the later precise rules for the 
construction of the ‘severe diatonic’ will be a crystallization of the 
‘classical’ taste of persons like Timaeus. Any remarks about the 
cosmological significance of the numbers of Plato’s series may be con- 
veniently deferred until we come to comment on 36d. | 
36 b 5-C 4. wat 8) kai 7d pecyOer... ray ndxAwy. We have apparently to 
think of the Demiurge as constructing a sort of thread like a tense wire, 
with distances marked off on it corresponding to the numbers from 1 to 27 


This is the very important interval of the major 


The reason for making the two 


1 It should be added that the writers on music regularly state that in the ascending 
diatonic tctrachord the order of the intervals is Ae¢upa, tone, tone (i.e. they contemplate 
such a progression, approximately, as EF G A or BC DE). Timaeus instrocts us 
to insert the intervals of 9/8 first, so that the Aefuuara only occur where we cannot 
insert any more such intervals. This means that his musical progression is a 
descending one. 
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which make up the two progressions of 2 and 3. (They would thus 
form one long monochord. By stopping this by a ‘bridge’ just at one 
of the junctures you would get a note of the progression Timaeus has 
described.) Next the Demiurge splits the band thus constructed longi- 
tudinally down its middle (xara pyxos ‘in the direction of its length’). 
Then he makes the two halves intersect at their middle points, like a 
great uncial + with cqual arms (néonv mpos péonv... mpooBadruyv), then 
he bends the two arms of the cross so formed into two circles, so that 
the ends of cach meet (xaréxapipey eis &v xixdkw). We now have two 
circles in different planes but with a common centre, touching each other 


at two diametrically opposite points, thus C--)). We shall hear later on 


that the Demiurge finally tilted the ‘inner’ circle (#Aayiay otcay 39 a 1), 
So as to incline its plane obliquely to that of the other. This is because, 
in the end, the two circles are to represent astronomically the sidereal 
equator (a section of the spherical ovpaves by the plane of the earth's 
equator), and the ecliptic (the trace made by the sun’s annual journey 
through the zodiac), and! the ecliptic makes an acute angle with the 
equator. We are probably not to suppose that the comparison of the 
figure made by the first crossing of the two bands to a Chi contains any 
reference to this inclination of the ecliptic. The first allusion to this is 
given at c 7 below in the words xara didperpov. In the fifth century the 
arms of the letter appear to have been commonly drawn at right angles 
to one another. We should rather think of the tilting as done a/fer the 
strips have been bent round into circles, 

36 c. 1-2. év Tw natarriKpd THs mpocBolis, i.e. the strips, now made into 
circles, are made to meet a second time at a point diametrically opposite 
to that where they originally crossed one another, (their original 
poo Body). 

36 C 2-4. Kat Ty kata TadTad...xUxAwv, i. e. he made each circle revolve. 
As yet nothing is said of the difference of sense of the revolutions of 
the two circles. We must not say that the phrase 7 xara ratta év ravTo 
repuayopevy xivnous Means revolution of a sphere on its axis. We are 
not dealing with spheres, but with circles, and the motion meant is the 
revolution of a cart-wheel. Timaeus is, in fact, starting from the same 
general conception which underlies Anaximander’s description of the 
three wheels of the sun, moon, and ‘stars’, for which see Hippolytus 
Refutat. Haereseum, i. 6 (Doxogr. Gr. 559, 22 ff.) =R. P. 20,and EGP2.® 
68-70. So it is always of ‘circles’ that we hear is the myth of Er and 
the fragments of the second part of the poem of Parmenides. At bottom 
the theory originates with the conception of the earth as a disc, though 
Anaximander himself already supposed the disc to be the ‘top’ of 
a cylinder and the Pythagoreans had already got as far as recognizing 
the earth’s sphericity. Note that the theory really implies that the — 


2 Proclus thought that the inclination of the ecliptic zvas indicated by the words 
oiov xe, il. 238 (Diehl), &d wal ras evOeias oby qopeOa Setvy mpds dpOds AanBavey, GAA’ 
oloved xt, xaOarep 6 TlAdrav pyaiv,... ovdt yap 6 lonuepcs (the equator) mspds dplds 
répver TOV (whaxdy, This only shows that in the fifth century A.D. the arms of the 
letter Chi were regularly oblique to one another. 
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tcrrestrial ‘disc’ itself is revolving ; we shall sce later on that this actually 
was the view of Anaximander.? 

We observe that much which sounds puzzling in early Greek astrono- 
mical language is explained if we bear in mind that whereas we habitually 
think of a planet or star as describing a circular path round a centre, the 
Greeks had a tendency to think of what we call the planet’s or star’s ¢rack 
as revolving and carrying round the heavenly body with it, as a ring turned 
round the finger carries round the stone set in it. All through Timaeus’s 
account he speaks of what we call the ‘orbit’ of a heavenly body as being 
that which revolves and of what we call the revolving body as being at rest 
relatively to this orbit, just as the stone sct in the ring is at rest relatively 
to the ring, and for that very reason is carried round as the ring is turned 
round the finger. It is from the same point of view that Socrates speaks 
in the Republic (vii. §29 d) of studying the ‘real velocities’ and paths of 
the heavenly motions ‘ with which they move and carry their contents’ 
(as rd Sv tTaxos Kai 7 ovoa BpaduTyns év TO dAnOwe apiOue Kal waar Tots 
drAnbéot cxypact popas Te zpos GAAnAa PéEperar xai Ta evovra Peper); the 
‘contents’ are the planets and stars themselves (Greek Pihilosophy, 
Thales to Plato, p. 227.) This way of speaking explains also why 
Aristotle argues from the fact that the moon always turns the same face 
to the earth that the moon can have no axial rotation of its own.® As 
Bt. says (EGPR.* 297 n. 1), to us this proves that the moon completes 
an axial rotation in (approximately) the samc time that it completes 
a revolution round the earth, But what Aristotle has in his mind is the 
ilea of the moon as carried round by its orbit, like a stone set in a ring, 
and he correctly infers that since we always see the familiar ‘ face’ in 
the moon, the moon has no rotation relative fo ifs orbit. It is the same 
analogy which leads him to maintain that no heavenly body has a true 
‘proper’ motion; all are ‘carried round’ by a system of invisible 
‘spheres’ (ra d5¢ dorpa jpepety Kai évdedeuéva trois Kixrows éperOar, 
De Coelo B. 289% 32). The hold the analogy had over Greek science 
is well illustrated by the great length and vehemence with which Proclus 
finds it necessary to urge his perfectly correct point that Timaeus does 
really mean to ascribe ‘proper’ motions to both stars and planets, and 
does not seriously think that they deperae evdedepéva rots Kv«Xors. 

36 c 3-4. wal rév pev... trav Kdxdwy. The ‘ outside’ circle is that of the 
sidereal equator, the ‘inner’ is the ecliptic. Of course, though one is said 
to be ‘inside’ the other, we are to think of them as of equal radius. Both 
have the same diameter, that of the xoajos, since they are strictly 
geometrical circles, ‘touching’ at points. We may figure them as they 
appear e.g. on the surface of a ‘ celestial globe ’. 

36 c 4-5. Thy per obv éfm hopdy ... THs Garépov. The equator is the 
circle of the ‘Same’, the ecliptic of the ‘Other’ or ‘ Different ’ because 


1 Dante repeatedly calls the orbits ‘ ruote’, wheels. E g. Paradiso i. 64, Beatrice 
tutta nell’ eterne rofe | Fissa con gli occhi stava; ib. i. 76 (of the whole system 
collectively) la rofa che tu sempiterni | Desiderato, a s¢ mi fece atteso. 

2 De Coelo B. 2yo* 24 GAAd py Ort Ob5é KvACeTAL (roll) rd dorpa pavepdy’ Td poy 
ydp xuA‘opevoy orpéperOat dvdyxn, rhs 5 aeAnrys det SyAdrY tars 7rd KaXOvpMErOV 
spdcamor. 
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it is the revolution of the equatorial circle which is to account for the 
diurnal revolution of the ‘ fixed’ stars, and this appears to be regular and 
uniform. The annual path of the sun, to say nothing of those of its 
satellite planets, through the ecliptic, exhibits notable irregularity, and it is 
the great problem of a planetary theory to get rid of this appearance of 
lawlessness by explaining the apparent planetary paths as resultants of 
several regular uniform motions. We shall hear more of these irregu- 
larities as we proceed, but the most obvious of them may be mentioned 
at once, ag it is presumably already in the mind of Timaeus at this point. 
Though it is not quite true that the ‘sidereal day’, the period from one 
transit of a given star over the meridian to the next, is absolutely constant, 
itis very nearly so, andthe departure from constancy is far too minute to 
have been detected by any ancient astronomer.’ This is why the equator 
is called the ‘circle of the Same’. On the other hand, to say nothing of 
minor irregularities, there 1s an dvwpadia of the sun, well-known to the 
ancients, of a very marked amount. ‘The sun notoriously does not 
divide the year into four equal ‘seasons’, ‘The intervals from equinox to 
solstice are markedly unequal. It was this inequality which was origi- 
nally called the solar ‘anomaly’, and, as we shall see, it was one of the 
‘irregularities’ the early Academy was most anxious to account for. 
Probably it is with special reference to it that the ecliptic is called the 
‘circle of the Other’ by Timaeus.* 

36 c 5-7 Thy pev 54 Tradrod ... én’ dptorepd. 

(1) xara mAevpay, xara diaperpov. The words mAevpa and diaperpos 
mean primarily the side and diagonal of a square or rectangle respectively 
(the dudyerpos still commonly means dayonal in Aristotle). All that is 
meant here is that tle plane of the ecliptic is inclined obliquely to that of 
the equator as the diagonal of a rectangle Is to its side. It is not said 
what the angle of inclination is, and we need not suppose ‘Timaeus to 
know. The discovery of the obliquity (Aogdryjs) of the ecliptic was one 
of the first made by the Greek astronomers. According to Theophrastus 


1 The sidereal day is lengthened by the various causes which diminish the velocity 
of the earth’s axial rotation (tidal friction, shrinkage due to cooling, &c.). These are 
partially compensated by other factors which tend in the opposite direction (e.g. the 
uplifting of a huge mass of mountains like the Himalayas in comparatively recent 
times), At present the total result is estimated to be a lengthening of the sidereal 
day by 1/200 seconds per century. (See A. R. Hinks Astronomy in the Home 
University Library pp. 132-6). 

? The explanation of the anomaly’, as I understand from my friend Mr. J. K. 
Fotheringham, is ultimately to be found in the perturbing influence of the great 
planets (particularly Jupiter) on the orbit of the earth. As the process is rhythmical 
and has a period, the amount of the anomaly is not alwaysthe same. Theon of Smyma, 
and Chalcidius, who is here dependent on him, give the following statement, apparently 
taken by Theon from Adrastus, and presumably due in the last resort to Eratosthenes 
(Theon ed. Hiller, p. 153, Chalcidius Comment. § 78): 

Spring (from vernal equinox to summer solstice) 943 days; 

Summer (from summer solstice to autumn equinox) 92} days; 

Autumn (from autumn equinox to winter solstice) 884 days ; 

Winter (from winter solstice to vernal equinox) go4 days. 
From actual records of the exact times of the equinoxes and solstices in the year 1920 
I find that in that year spring lasted for 92 days 19 hrs. 41 mins.; summer 95 days 
26 brs, 49 mins. ; autumn go days 6 hours 48 min. ‘Thus summer is now the longest 
scason, winter the shortest. 
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it was due to Anaximander’; it was certainly known to his successor 
Anaximenes. The determination of the amount of the obliquity can 
hardly have been possible before the Greeks were acquainted with the 
division of the circle into degrees on which angular measurement depends. 
There seem to be no traces of this division of the circle in Greek litera- 
ture before Alexandrian times. Presumably it came from Babylon when 
the conquests of Alexander had made the Babylonian records of observa- 
tions accessible to the scientific men of the West. (No actual rectangle 
could have the radii of the circles of the Same and the Other as its side 
and diagonal, since the radii of the two circles are equal, whereas 
(Euclid, i. 47) the diagonal of a rectangle is always greater than any side 
of the figure. Yet Proclus forgets this in his anxiely to get in the 
‘irrationality’ of the diagonal, and Boeckh gravely follows him! 
(Kosmisch. System des Plaion, 28). 

(2) évi defia . .. er appiorepa. The daily (apparent) movement of the 
heavens from E. to W. is called ‘towards the right hand’, the yearly 
(apparent) movement of the Sun through the Zodiac from W. to E. is 
called ‘towards the left hand’. The names are purely conventional, 
since Timaeus has told us that the otpayes has no hands at all. The 
choice of these implies that, if you are observing from any place in the 
northern hemisphere, you make your observation facing S., as a man 
watching the daily path of the sun naturally would in order to keep the 
object in view. You see the sun rise in the E, at your left hand, pass 
at noon straight before you and vanish in the evening in the W. at your 
right. ‘This explains at once why the diurnal movement should be called 
‘ right-handed ’ and the annual ‘left-handed’ From Aristotle? we learn 
that the Pythagoreans habitually described movement from E, to W. as 
éri defiad, and Timaeus is thus using the language of the school to which 
he belongs. Since they also classed 76 defioy among the better and ro 
apwrrepov among the worse in their famous table of ‘ opposites’,® this 
nomenclature has the advantage, from their point of view, that it makes 
the greatest and most uniform of all the astronomical movements, a move- 
ment ‘towards the better part’. Aristotle takes the fancy so seriously 
that he gravely urges thal since to a man looking to our visible pole the 
northern, movement from E. to W. appears to be ‘to the left’, the N. 
pole of the heavens must really be ‘ down’ and the S. pole the true ‘up’, 


1 Pliny H.M. ii. 31 obliquitatem eius intellexisse . .. Anaximander Milesius 
traditur primus Olymp. LVIII (548-545 B.c.); cf. Actius /Vaci?. ii. 25. 1 (Loxogr. 
Gr. 355). The source of these statements is Theophrastus, who is not likely to have 
been misinformed on such a point. Apollodorus fixed the dafe of Anaximander by 
stating that he was sixty-four in the second ycar of this same Olympiad. As this is 
the year of the fall of Sardis, Bt. is likely to be right in holding that Anaximander 
himself had mentioned his own ace at the date of that event. It is not safe to assume 
that Pliny had anything more definite to go upon in ascribing his astronomical dis- 
covery to the same Olympiad. That Anaximenes was aware of the obliquity may be 
inferred from his theory of the ‘elevation’ of the North Polar regions by which he 
explained the invisibility of the sun at night (or in the winter !), Aristot. AZeteor. B. 
354° 28, Aetius Plactt. ii. 16. 6 (Doxogr. Gr. 346, R. P. 28 c). 

7 De Coelo B. 285" 25. 

3 Aristot. Aes. A. 986° 24. 
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so that to ourselves the xdcpos appears to be ‘standing on its head ’.! 
Plato more rationally makes Timaeus explain in a later passage that 
there is no real ‘up’ or ‘down’ in Nature. What we call ‘up’ means 
simply the direction from the centre outwards, which, of course, varies at 
every point. It is clear that Plato is here purposely making Timaeus 
sfreak as a Pythagorean would, for he himself adopts the opposite con- 
vention. In the Zaws (vi 760 d 2) it is laid down that éri defca ‘ towards 
the right’ is to mean ‘towards the sunrise’, i.e. towards the E. (ro 8 
ére defta ytyvér Ow to mpos éw). Strictly in accord with this, but in Mat 
contradiction of Timaeus, we are told inthe Zp:nomis (987 b 5 ff.) that the 
planets move émi defca pera ceAnvys re Kal HAtov, Whereas the ‘ eighth 
circle, which has the best right to the name xocpos (dv padre THs dy 
KOo HOV mpogayopevot), revolves in the opposite sense (évavrios éxetvors 
oupragw mopevera). Proclus was very much disturbed by this diver- 
gence from the Pythagorean and Aristotelian doctrine and actually, as 
we learn from a later Neo-Platonist, probably Olympiodorus, used the 
contradiction as an argument against the genuineness of the Zpsnomus.’ 
But the argument, if it proves anything, proves too much. The Lp/nomis 
naturally conforms to the Laws in its use of the words émi defid, ér 
dpurrepa ; to be consistent, Proclus should have anticipated the athetizers 
of the Laws, Since Plato held, as the Zzmaeus itself is enough to prove, 
that these anthropomorphic phrases, when applied to the ovtpavos, are 
purely conventional, he was entitled to adopt any sense for them he 
pleased. There was no reason why he should make the Academic 
speaker in the Laws talk like a Pythagorean ; Timaeus does, but then e es 
a Pythagorean. Once more note that nothing is said about ‘ spheres’; 
we hear only of circular orbits. The famous ‘spheres’ were introduced 
into Greek astronomy by Plato’s contemporary and associate Eudoxus of 
Cnidus; we never hear of them before Eudoxus, and, I may add, they 


' De Coelo B, 285" 19 ff. ef obv Gpxerai re dnd tw Seliwv wal ent ra Befid mepipeperat, 
avaynn TY dye elvar Tov dyppav7 mudov «TA. Aristotle agrees with the Pythagoreans 
that the movement is ewi defia, but complains that they do not draw this necessary 
inference. On the difficulties in which Aristotle involves himself by taking the dis- 
tinction between a cosmic ‘ right’ and ‘left’ seriously, see Boeckh Aosmesches Syslent 

p. 103-42, and Sir T, L. Heath Avistarchus of Samos pp. 231-2. 

2 See the proleyomens philosophiae Platonicue § 25 (C. F. Hermann’s text of Plato, 
vol. vi. p. 218), where Proclus’s arzument is given, év pey Trois GAAots Siaddyus avTov 
prot rous wAavwpévous dorépas dw raw Sefiav éwi Ta dpiorepa mveiaOa, év abr Se (se. 
Ty Emvopig) dno twv aporepwy éni ra Sefid. The other argument adduced by Proclus 
is equally idle—viz. that if Plato had lived he would have yiven a hnal revision to the 
text of the Laws and not have written a ‘supplement’. We do not know that Plato 
may not have intended the £prxomis as a substantial part of the Laws, in fact as 
Laws xiii, What is really significant is that Proclus seems to have known of no onc 
before himself who questioned the authenticity of the Apznomts, and to have appealed 
to no tradition in support of his view. This would sugyest that the well-known words 
of Diogenes Laertius in the Life of Plato about Philippus of Opus, who is said to 
bave transcribed the Zaws for circulation ot wail rhy “Emvopida gaaly eivai, do not 
really mean, as they have been thought to do, that there was a tradition that Philippus 
composed the Lpinomis. ‘Yhe meaning will rather be that he transcribed it, as he 
did the Laws. It is worth noting that some later writers actually regard the Epinomis 
as the thirteenth book of the Zaws. E.g. Nicomachus of Gerasa (/utroducito ili. 5, 
ed. Hoche p. 6) introduces a quotation from Lpin. ggte with the reference TIAarwy 
éwi TéAGt TOV rpoxabexatou Twv Nupoy, Omep Tives HtAvaopor Emypapouds, 
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play no real part in the astronomical theory elaborated by Hipparchus 
and Piolemy. We must never bring in the ‘spheres’ in dealing with the 
astronomy of Plato’s dialogues. Inthe myth of Er in the Repudiic we 
hear only of the edges or lips (ye:Ay) of a set of ‘whorls’, one withine 
another, and in the Zimaeus only of circles. The framework of yuyy 
into which the Demiurge fits the body of the ovpaves must be pictured not 
as a sphere but as made by two circular hoops, one oblique to the other. 

36 c 7-d 1. xpdros 8 edwxev... wepipopa. sepidopa is here clearly used 
in its primary sense of ‘revolution’ not in the equally common derived 
sense ‘orbit’. ‘He gave the xparos to the revolution of the Same’. The 
exact meaning of this will become clear directly as Timaeus goes on to 
expound his theory of the planetary tnotions. As a matter of language, 
xparos Means simply ‘ dominance ’ ‘sovereignty’; the metaphor is from 
the relation of ruler and ruled in civil life. The Same is 6 xparwy, the 
‘predominant partner’ in the alliance or firm composed by the two 
‘circles’. So Thucydides talks of ro rys Oadarrys xparos and 76 xparos 
rs yas Where we say ‘the superiority’ at sea or on land, and cf. Aes- 
chylus’s "Axa:a@v SiOpovoy xparos, ‘ the joint-emperors of the Achaeans ’. 

36 d 1-2. piav ydp... xuxAous dvicous (xuxAous dvicous, of course, an 
‘internal’ accusative with oxicas, ‘ split it into seven unequal circles by 
making a six-fold division’). The connexion of thought is that the 
reason why the circle of the Same lias the xparos, the ‘upper hand’, is 
that it is unsplit, while that of the Other is broken up into seven con- 
centric separate bands. These bands, in fact, represent the orbits of 
the Moon, Sun, Venus, Mercury; (this is the order assumed later by 
Timaeus), Mars, Jupiter, Saturn, which all appear to lie in the same 
plane, that of the ecliptic. The zwcgualily is explained in the next clause 
to refer to the difference of the breadth of the bands, i.e. of the distances 
between the ‘planets’. As a mere matter of language the words ‘ seven 
unequal circles’ might refer only to inequality of radii, i.e. of ordzts, but 
we hardly need to be told that seven concentric circles forming a ‘ nest’ are 
unequal in radius or circumference ; that is obvious. What we do need 
to be told is that the dreadths of the bands, i.e. the differences between 
pairs of adjacent radii are not equal. See the next note. 

Aristoule falls foul of the whole passage 36 b 5-d 3 in De Anima A 
406° 26 ff. when he is protesting against the ascription of ‘motion’ to 
the yvyy. He has been complaining that various cosmologists, e. g. 
Democritus, had wrongly assumed that since the yvyy causes movement 
in the body (a fact which Aristotle, of course, admits), it must itself be 
moving, and goes on thus: ‘ Timaeus too has a similar physical theory 
of the movement of the body by the soul, (dvctoAoyet rv Yuxny Kwelv 76 
gpa). He holds that it moves the body decause it is moving itself and 
has been entangled with the body (da ro cupmemA€xOat mpos atro, cf. 

1 In medieval astronomy and philosophy the «paros of the ‘circle of the Same’ 
persists in the doctrine of the influence on all the processes of the universe of the 
diurnal revolution of the premum mobile (a ‘sphere’ which contains the dwAavés as 
well as the ‘spheres’ of the planets. The distinction between this first moving sphere 
and the dwAavés was made necessary in Alexandnan times when Hipparchus established 


the ‘procession of the equinoxes’.) Cf. Dante Paradiso ii. 112 Dentro dal ciel della 
divina pace | Si gira un corpo, ne la cui virtute | L’esser di tutto suo contento piace. 
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ciarAaxeica, Zim. 36e 2). For when it had been constructed from its 
orayeta (i.e. the three constituents named by Timacus), and divided in 
accord with the numbers of the melodic progression (xara rovs dppovexous 
dj.Gpors), that it might have an innate perception of melody and that 
the movements of the Whole might be consonant, (the Creator), bent it out 
of the straight line into a circle. ‘hen he divided the single circle into 
two with contact at two points (diccayy ovv7yppevovs), and once more 
divided one of the two into seven. ‘his presupposes that the orbits 
(popas) of the otpaves are the movements of the soul. Now, in the first 
place, it is not proper to call (od xadas ro A€yew) the soul a magnitude 
(péyefos, a res extensa). Clearly Timaeus means us to understand by 
the soul of the whole what is called ‘Intelligence ’, whatever that is (ofov 
wor éativ 6 xaXovpevos vous); he cannot mean the ‘sensitive’ or the 
‘appetitive soul. Their motion is not circular revolution... [Ar. goes 
on to argue at length that vous is not a res ex/ensa, and then resumes, 
407718]. Besides, how will it think the divisible by means of what is 
indivisible or the indivisible by means of what is divisible? Yet this 
circle of which he speaks must be Intelligence (rov votv). For thinking 
is the movement of Intelligence [i.e. according to ‘Timaeus and Plato], 
and revolution the movement of a circle. So if thinking is revolution in 
a circle, the circle whose revolution is thinking must be Intelligence. 
But what is it that it can think about /or ever, as it must,’ since the revo- 
lution is everlasting? ...{He then proceeds to argue that neither 
theoretical nor practical science is at all like this everlasting uniform repe- 
tition of the same orbit, since neither, however far you carry it, ever brings 
you back to your starting-point. He resumes again, 407 a 31. | 
‘ Besides, if the same revolution is repeated, the same thought will Lave 
to be repeated too. And again thinking is more like resting and coming 
to a halt than it is like movement, and this is just as true of inference. 
Yet again it is not even a state of felicity (4axaprov) to move not easily 
but under constraint. And unless the very essentia (ovoia) of the soul is 
mouon, it must move under constraint (rapa dvow av xuvotro). [l.e. the 
otpaves Of Timaeus is not really what he calls it at 34 b 8a evdainwv Geos. 
Motion had not been specified as one of the constituents of the yuyxy, 
which were the Indivisible, the Divisible and the ‘blend’ of the two; 
any motion its yvy7 has is therefore adventitious and a disturbance of 
repose}. It is also a disagreeable (érirovov) lot to have been mixed up 
with the body without power of escape; nay more, it is a thing to be 
positively avoided (gevxror), if it is better for Intelligence not to be 
conjoined with a body, as is commonly said and as many agree 
in believing. [This is an attempt to appeal from the Z?maeus to the 
doctrine of the Phaedo that death is a good thing because it is the 
deliverance of the yuvyy from the prison of the flesh.] And it is not 
clear what is the reason why the movement of the ovpavds is circular. 
The essentia of the soul is not the reason for movement in a circle; it 
only moves in that way per accidens ; [i.e. by Timaeus’s own account the 
movements of the yvyy are Not circular because the yvy7 in its own nature 


* Or, keeping re for the ri of Simplicius in 1, 22, ‘And there will be something of 
which it is always thinking ; there must le, since’, dc. 
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must revolve in a circle; we are merely told that God gave it that move- 
ment, as if He might without any violence to its own nature have given 
it some ss nor yet is the body the cause. It is rather the soul 
which causes the movement in that. [In fact, according {o Timacus’s own 
narrative, 52 d—53 a, ‘ before’ yous set things in order the motions of the 
universe were irregular; vous (48 a 3) introduced order by ‘ persuading 
necessity’], Yet again, it is not even said that it is better (that the 
motion should be circular). And yet the reason why God makes the soul 
revolve ought to be that it is better for it to be moving rather than at rest 
and to have this motion rather than any other.’ [lor Timaeus himself 
professes to account for the order of things by appealing to the goodness 
of God, and the PAaedo expressly says that the reason for every arrange- 
ment in the ovpavds is that ‘it is best that it should be so’. Aristotle can 
only mean that Timaeus does not in so many words repeat this explana- 
tion at the point where he speaks of the revolutions given to the two 
circles. He chooses to forget what had been said about the ‘ circular 
motion’ at 34 a 1-5.] 

The whole criticism, if it really is intended as serious censure of Plato, 
and not as a series of many verbal ‘scores’, turns, as Aristotle must have 
known, on taking poetical fancics literally and confusing ‘likely tales’ with 
science. Even as criticism of Timaeus, it would be merely captious ; 
Timaeus has toid us at 34a I-5 why the ‘circular movement’ is appro- 
priate. It is only fair to Aristotle, in this as in many other cases we 
shall have to consider, to suppose that he knew that he was only ‘ talking 
for victory ’, and, like other lecturers, felt the need of relieving the tedium 
of scientific exposition by a ‘little judicious levity’. 

36 d 3-4. Kata thy rod Simdaciou nat tpimAagiou Sidotacw éxdorny, 
ovcév dxatépwy tptav. There are thus seven concentric ‘orbits’ in the 
now subdivided circle of the Other, and these seven orbits, in some way 
to be discovered directly, answer to the seven terms of the doud/e pro- 
gression from 1 to 8 and from rto 27. A whole series of questions 
suggests itself as to the precise sense of this. Are we to arrange the 
seven terms in their ‘natural’ order or in some other? What exactly is it 
that corresponds to them? Is it Jengths or distances, or possibly something 
else? And if it is lengths, how are they supposed to be measured? Are 
we dealing with relative distances from a centre, the radii of the seven 
concentric circles, or are we dealing, as might be the case, with the 
distances of the circles from one another, i.e. with the breadth of different 
bands ? And if the former, what is the common centre from which the 
distances are measured? Is it the centre of the earth or not? I.e. is the 
centre of tht ovpavos identical with the centre of the earth? If the latter, 
since there are seven circles, there can be only six differences of their 
radii, and the unit, which is the first term of the series, must therefore be 
a distance from the common centre, so that the question just mentioned 
returns again upon us. All these questions will have to be answered to 
the best of our power if we are to form a clear idea of the cosmical 
system Timaeus is expounding. And there is a more fundamental question. 
The progression is brought into the yYuyq of the otpayes ‘before’ that 
Wuxy is einbodied at all. The order discernible in the heavenly bodies 
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answers to and reflects a more ultimate law of order of which the seat is 
the cosmic yuyy, and we have thus to ask what character of the cosmic 
vvx7 is expressed by the construction. Before I attack these problems, 
I must just add a word or two on the verbal exegesis of the remaining 
lines of the paragraph, 36 d 4-7. 

36 d 5-6. rdyer 8€... dvopoies. The astronomical meaning of this will 
be made clear by Timaeus himself in the sequel. As to the words, note 
that (1) dpotws is here used in a mathematical sense not common in Attic. 
In old Ionic scientific prose éjocos meant ‘ equal’ (in classical Attic icos), 
and it is a touch of correct historical colour that Timaeus should use the 
adverb in that sense here. Proclus tells us that the earliest geometers 
called ‘equal angles’ (cae ywviac) dporat.! The expression is not classical 
Attic, and it is worth noling as one of the many Ionicisms of Aristotle 
that the phrase occurs several times in his cosmological writings.? 

Note that the rayos here does not mean what we call the velocity of a 
planet in its orbit. This varies from moment to moment, and the 
Greeks had no means of calculating it or averaging for a ‘mean’ velocity. 
What is meant is simply the /ime taken tocomplete one revolution, Two 
concentric revolving rings, which complete their revolution in the same 
time, have not the same ‘velocity’. If thcir motions are uniform, any 
point on the circumference of the outer ring has a greater ‘velocity ’ 
than any point on that of the inner, since it travels farther in the same 
time. But Timaeus ascribes the same rayos to three such rings. So at 
38 d 3 the circles of the Sun, Venus, Mercury are said to have the same 
taxos, the meaning being that they are, as it is put there, icddpopor ; 
they ‘ breast the tape together’.® ‘Timaeus holds that the three all com- 
plete their orbits in the same time; accordingly he says they have the 
same ‘ speed’, neglecting the consideration that the runner on the outer of 
two tracks has farther to go than the runner on the inside track. Note 
that Timaeus is already talking of the ray though he has not yet men- 
tioned the planets and will not mention them until 38c 5. ‘This is 
possible to him because he thinks of the circles themselves as revolving. 
He is guided all through by Anaximander’s conception of the cart-wheels, 
Hence it is no violation of Jogical order, from his point of view, to 
consider the ray7 before he has even told us that there are any bodies in 
the seven ‘circles’. 

36 d 6. é& Adyw, ‘in a ratio’.*® The four other circles have ‘speeds’ 
which differ both from one another and from the common ‘ speed’ of the 


1 Proclus in Euclid i (ed. Friedland pp. 250-1) Aéyera: ydp 5) apwros éxeivos 
(Thales) émorjoa nai elvety ws dpa mavtos laocxeAous al mpos TH Bage: yovia toa elaly, 
dpxaotepoy 8¢ tas foas potas wpoc epykévat, 

2 De Caelo B. 296” 19 rd pepopeva Bapy ini ravtnv od map’ GAAnAG pépera ddA 
pus Opoias ryovias (heavy bodies falling to the earth do not descend in parallel straight 
lines, but so as to make equal angles, 1.e. vertically to the earth’s surface at a given 
point), B. 297 b18 wavra qgéperar ra Bapéa mpos Tas dpotas yowias, A, 311 b 33 wpos 
Spoias paiveTas yuvias TO prev cup ava Pepopevoy, H be yy KaTw Kal way 7d Bapos éxoyr 
(fire moves vertically upward and earth vertically downwards). Compare the definition 
of a ‘right’ angle, Euclid i. Def. x. Grav 5€ evOeia én’ evOeiay aoradeioa rds éepetns 
yavias igas dAAnAas wore, Op6r) éExatépa Tay ico youuwy tots. 

® Cf. for this sense of ‘ velocity’ Kant, Werke, ed. Hartenstein, iv. 374 (AlelapA. 
Anfangsgr. d, Naturwissenschaft, c. 1, Expl. 2, n. 3). 
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three, but each of them has a ratio (Adyos) to every other. It is meant 
that these ratios are Adyor dpiOuav mpos dpiOpouvs, rasional fractions, not 
surds. Timaeus never speaks of any dpOyot which are not ‘natural 
integers’, We know that P/a/o was prepared to call quadratic and cubic 
‘surds’ numbers from the Lfznomis’ where they are expressly said to 
be ap:Oyor, but in our dialogue the traditional Pythagorean restriction of 
the name dpiOuds to the integers is kept up all through. (Remember 
that even in the Lilements of Euclid, dpifyos always means ‘natural 
integer’; ‘surds ’ are always regarded as peyé6y and represented by lines, 
areas, or volumes.) The rayy of the various circles can all be repre- 
sented by integers and the Adyos of one such rdyos to another by the 
Acyos Of an integer (dpcOpcs) to an integer, i.e. by a ‘ rational fraction’. 
We must now turn from the mere language of the passage to its 
meaning. Before we attempt the interpretation of details, it is important 
to begin with the most general question of all. Why is the yvy7 of the 
ovpaves said to be constructed on the pattern of a scale? It is easy to 
answer that Timaeus has in mind the famous Pythagorean doctrine of 
the melody made by the heavenly bodies as they revolve. But before we 
deal with the astronomical details, we must remind ourselves that up to 
the present point in the dialogue we have heard of these circles simply as 
existing in the yvx7 of the otpayvos. We do not reach the ‘ bodies’ 
which the circles carry round until 38c5. The regularity of the celestial 
movements has thus to be understood as a consequence and embodiment 
of an orderliness which is more intimate and profound, and has its seat 
in the cosmic yvy7. For the mere astronomy of the dialogue it would 
have been sufficient to construct the original progression with its seven 
terms, to answer to the seven ‘ planets’. Astronomically the remaining 
terms of the full progression of 34 numbers have nothing to correspond 
to them. Also we must remember that the yvyx7q is constructed according 
to the great dppuovia before there has been any splitting of it into the 
circles of the Same and Other or any subdivision of the circle of the Other. 
The appovia is thus to be found whole and entire in the very structure 
of the cosmic yxy throughout its whole extent. The subdivision of the 
circle of the Other into seven, to correspond to the planetary orbits, is 
a fresh and subsequent procedure on the part of the Demiurge. Hence 
it should be clear that though the making of the dpyovia has plainly 
been suggested in the first instance by the ‘music of the heavens’, the 
significance of the thought is not exhausted by this astronomical theory. 
There must be a meaning which is more fundamental and universal than 
any planetary theory’. Undue concentration on the merely astronomical 
interpretation of the passage is, as it seems to me, a defect in Boeckh’s 


1 Epenomis ggod i ravra d€ puddvri rovras épefns tory b xarover pey opodpa yeAotov 
Gvopa yewperpiav, THY OK Gyro Sé Spoimy GAANAOS PigE GpOu@v dpoiwas wpds THY 
Ti tnimédaw poipay yeyovvia cory kiapavys ... werdde Tavrny Tovs tpls yUEnpévous wai 
TH CTEPEE Puce dpotous’ Tous 5é dvopoious av yeyovdras érépa réxvyn dpoot xTA. Tam 
not satisfied that the text of this passage is wholly sound, but it is clear that the name 
dpOpoi is being given to both quadratic and cubic surds. About the care with which 
the stady of ‘irrationals’ was prosecuted in the Academy there is no doubt. The tenth 
book of Euclid is the outcome of it. See Bt. Greek Phslosophy, Thales to Plato 320-4, 
and G. Milhaud, Les /’islosophes-Géometres de la Gréce 327-87. 
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essay on the Formation of the World-Soul, the chief contribution of 
modern scholarship to the discussion of the passage. 

If we turn to the ancient expositors, we shall find them more alive to 
the point. Plutarch first sets aside the views that the whole account of 
the great dppovia is intended merely to embody an astronomical theory 
ahout the ‘velocities’ of the ‘ spheres’ or their distances from the earth, 
or the volumes of the ‘ planets’ in them, and then proceeds to make the 
following remarks.’ ‘ Consider whether it is not by becoming most wise 
and righteous that the soul guides heaven and the heavenly bodies by her 
own proportions and motions; but she has become such (wise and 
rizhieous) by laws of modulation (rots xa&’ dppoviay Acyots) of which there 
are indeed corporeal images in the seen and visible parts and bodies in 
the world. But the primary and fundamental quality thereof (9 wrpary 
cai xupurtaty Svvapis) is invisibly blended (MSS. épards éyxéxparae but 
read with Miiller doparws) into the soul and makes Aer concordant and 
obedient to the bridle, all within her being of one mind with her noblest 
and divinest part.’ Thus Plutarch regards the whole description of the 
dppovia from 35 b 4 to 36b5 as a way of saying that God put wisdom 
and order into the world’s soul and that the outward rule of ‘ unalterable 
law ’, which astronomy reveals in the system of the heavenly bodies, is a 
visible consequence and sign of the goodness and wisdom of the soul 
which presides over the great cosmic movements, Timaeus would thus 
be teaching the very doctrine set forth without any admixture of 
Pythagorean fancies as the central dogma of the natural theology of 
Law's x, that the ‘reign of law’ in the visible heavens is due to a wise 
and good soul which is the cause of ‘ orderly’ motions, 

Chalcidius gives a slightly different exposition. Plato means that the 
cosmic yuyy can know all things ‘as well intelligibles as sensibles’. 
Now it is a doctrine of the Pythagoreans that like is only known by its 
like, as Empedocles, following them, says in his poem. So Plato, 
asserting the same doctrine, makes the soul out of all the elements (z17- 
fia) that it might have cognizance of the elements themselves and their 
consequences, and so of everything, and make judgements about every- 
thing’. (This reproduces Crantor’s interpretation of the yuyoyovia).? 


1 Plut. de animae Procreatione 1029 de oxometre 32 py) Tov pey ctpavdy dye wat ra 
ovuparia Tais wept atriy (1. airyvy with Bernardakis in his note), dppedrcias xai 
kuvhoeay  yvyt pportpowrarn kai Sieaority yeyovvia’ yéyove 3¢ TotavTy Trois Kad’ 
dppoviay Adyos, wy eixuves wey badpxovaw els TA gwyara (so MSS., Bernardakis adopts 
the conjecture dowyara, apparently joining elxovés with els rd dowpara ; there scems to 
be something wrong with the text, but dgwpara can hardly be right) éy rots dparois wal 
dpapévors pépect Tov Kécpov Koi gwyhamvy f 5¢ apwrn wal xupiwtarn bivayus cparas (I. 
doparos) éyxéxpara: 77 Yuy7 wal wapéxe: cuppwvoy éaurny (1. avrhy or (abry) avrjy) Kai 
wesOnvioy, del TH KpariaoTy Kal OaoTraTy péper TUY GAAQW anayTav dyovoovvray, (Oy. 
should the comma be removed from after we:@yvioy and placed after pépe?. 

2 Chalecidius Comment. § 51 (ed. Wrobel p. 119). The particular point Ch. is 
labouring is Plato's reason for allowing the Aerypya in his progression. Vult igitur 
animam sensibilis mundi tamquam permissa usurpandi licentia nasci, congnitricem 
tamen rerum omnium quae sunt tam intellegibiles quam sensibiles. Est porro Pytha- 
goricum doyma simile nonnisi a similibus suis comprehendi. Quod etiam Empedocles 
sequens ait in suis ucr-ibus. ... Atque ipse etiam Plato hoc ipsum adserens animam 
ex oinnibus initiis conflat ut et ipsorum initiorum et quae initia sequuntur et prorsus 
Omnium rerum existentium scia esset ut de omnibus iudicaret. 
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The speculations of Proclus on the significance of the dpporéa are 
unfortunately vitiated by his desire to read into Plato his own theones 
about the hierarchy of souls and also to find a Platonic interpretation of 
the stories (reprobated by Socrates in the Republic) of the éxropat 
and decpor inflicted on the gods by one another. (See Comment ed. 
Diehl ii. 207-31.) He fully recognizes that the Pythagorean ‘music of 
the heavens’ does not exhaust the meaning of the passage. Thus 
(ii. 207-8) he discovers that the reason for the great compass of the 
dppovia is that (1) its four octaves stand for the inner appovia in the 
soul itself, (yvyy standing to vots as 4 ‘the tetractys’ stands to I 
‘the unit’); the remaining major fifth alludes to the 5 regular solids, and 
the extra tone, which is added to make up the interval of the sixth, 
indicates that the soul is not merely itsclf orderly but is ovpperpos with 
the order in the outer world. 

To those who were content to see in the whole story a mere disguised 
piece of astronomy, a speculation about the distances of the ‘circles’ 
from the earth, or the ‘ velocities’ or magnitudes of the heavenly bodies, 
he objects (ii. 212) (a) that the results got by such an interpretation do 
not tally with more modern results based on careful observation, (4) that 
Plato never commits himself to rash positive assertions on such matters, 
(c}—and this is the real point—that a psychogony is one thing, a cos- 
mogony another. As an illustration of his correct perception that the 
dppovia, Whatever it stands for, must be characteristic of every ‘part’ of 
the cosmic yruxy, I may quote the view he develops at of. cz#. il. 22g—30. 
He finds the intervals of the fifth, fourth, tone, and the Aetupa everywhere 
by maintaining that in every ‘sphere’ we may distinguish four sets of faa, 
the ‘sphere’ itself, gods or Oeta {wa, ‘daemons’ Sacuovia Coa, souls, 
Yuxixa Coa. These four, he says, correspond to the intervals of the tetra- 
chord ; the Sapovia foa, being less exalted above the Yuya {oa than 
the Geta {aa are above them, or the ‘sphere’ itself above the Geta (aa, 
we may regard the interval between ‘daemons’ and ‘souls ’ as answering 
to the /east of Plato’s melodic intervals, the Actual Or, if we like, we 
may get in a meaning for the Actzpa in a different way (ii. 231). There 
are ‘effluxes’ from all ‘spheres’ to the subterranean realm, which thus 
contains a sort of sediment or lees of all the ‘ spheres ’, and even this, as 
a Aciupa, contributes to make the whole melody complete! By inter- 
polating a tone in the cosmic tetrachord for the ‘heroes’ who stand 
midway between ‘daemons’ and ordinary souls we get the da zévre. 

If we put together the suggestions of Plutarch and Chalcidius we get, 
I think, a satisfactory clue to Plato’s meaning. The soul in Plato, and 
in the doctrine he ascribes to Timaeus, has to do two things, like yovs in 
the philosophy of Anaxagoras. It must be the source of all motion, or, 
as Anaxagoras put it, must ‘ prevail ’ over (xparety) everything, (It is the 
use of the word xparety by men of science of the fifth century like 
Anaxagoras and Diogenes of Apollonia’ which explains what Timaeus 


1 Anaxagoras Fr, 12 rad pév GAAa mavros poipay peréyet, vous 8é éoTiv dmetpor Kai 
avroxpareés (its own master ‘responsible to no one’) «ai pépecerat obd3eri ypryati, 
dAAa pdévos avros én’ éwvrov éariv, et pr) yap ef’ éavrou Hy GAAG Tey EudperKro GAA, 
peretxey Gv dndvray ypnpatoy, ei éuépeceto rey . . . kal av bxwdvey abrovy 7A cuppe- 
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means when he says that God gave the xparos to the circle of the same.) 
Also the soul must dow about everything, or there would be fixed limits 
to science. The primary body in all ancient systems was supposed to 
‘know’ everything, and that is why the Fire of Heraclitus, though it is 
just, real fire is called ‘all wise’ and perhaps said to ‘know all things’.! 
Now, on the assumption that ‘like is only known by like’, which seems 
never to have been disputed until Anaxagoras started the rival theory of 
‘perception by opposites ’, that which knows everything must somehow be 
made of the same stuff as the things it knows. Timaeus, who dis- 
tinguishes sharply between yWuxy and oa@pa, cannot understand this 
principle in the original crudely materialistic sense. But he retains the 
spirit of the doctrine by teaching that as regards its formal structure 
the soul which knows the laws and proportions of all things is itself 
a thing which has an intrinsic law of proportion in its own constitution. 
Similarly he does not accept in all its unqualified crudity the saying of 
Anaxagoras that Mind must be ‘unmixed’ with anything else in order 
that it may ‘ prevail’ over everything, but the thought is preserved in the 
form that if Mind is to be the cause of order/y motion in other things, it 
must have law and order in itself. In respect of its forma/ structure, 
there must be a correspondence between the yvy7 and the things it knows 
and moves. If it is to find ‘system’ in things it must first have ‘ system’ 
in itself, and again, ifit is to pu/ ‘system ’ into things, it must likewise itself 
be a ‘system’, This, I take it, is what the parable of the construction of 
the dppovia is, aS a whole, meant to teach, 

Next a word about the significance of the xpdros given to the circle of 
the Same. Of course there is an astronomical meaning, with which we 
shall be concerned directly. But the astronomical special meaning can 
hardly be the whole meaning, since the circles are primarily characters of 
the cosmic Yuyy; the astronomical sense must thus be concerned with 
consequences of something still more ultimate. ‘There may be a hint, as 
Proclus thought, that in a system with a definite structure and definite 
laws, ‘the identity’ or ‘permanence of form’ of the whole system is 
more important than the superficial variety of ‘ material’ constituents. 


pecypéva, Wore pndevos ypnunros xpareivy dpoiws ws Kal puvoy tuvra ép’ davrov... Kal 
yrupny ye wept wayv7os watay ioye Kai iayve: péyiorov, Kai Oaa ye Yuyny Exe nal peicw 
wai éAdaGow, savray vous KpaTei. Kal THS wEepiywpNaos THS TUuTAdNs vous éxparnaey, 
wore wepryopnoa thy apynvy (R.P. 185). The last clause shows exactly what 
Anaxagoras meant by the «ptros of vous; it was just its power to start motion. The 
frayyment explicitly couples together for the first time as propria of Mind, knowledge 
and this power to initiate motion, Diogenes Apoll. Fr. § (Dicls) «ai pot doxet 10 rhy 
vonmy éyov iva: O dnp xadovpevos tad trav drOswrwy rat imo rovrou mavras kai 
avBepvac@a xai mavroy kpateiy, R.P. 211). The reason why we do not hear of this 
power to start motion before Anaxagoras is, as lit. has said, that until the time or 
barmenides and Zeno no one had felt any difficulty on the point. Motion had been 
taken, as it is in the recent philosophical systems of H{1. Bergeson and Prof. Alexander, 
as ultimate and self-explanatory. It was rest, arrest of motion, that was felt to demand 
a ‘cause’. 

4 Heraclit. Fr. 32 Diels = 20 Bywater ty ro goddv puvroy A€éyeoOar ovw (OérAE Kad 
é6éAe. Zyvds ovopa (K.P. 40), Fr. 50 Diels = 1 Bywater ob ésou adda Tou ADyou 
axovaartas bpodroyey copuy tony ty mavra elvar (IX. P. 40), where efvas, accepted by 
both Diels and Bywater, is a conjectural alteration of MS, «ldéva, 
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The world seems to contain endless diversity, but on a closer view we 
see that everywhere the diversity is controlled by the unity of pattern or 
ground-plan. It is literally true of the physicist’s world at least as much 
as of the historian’s that p/us ¢a change, plus c'est la méme chose. And, 
again, it is Just superior insight into the sameness of the formal laws 
amid all the bewildering variety of ‘empirical’ facts which distinguishes 
the supreme man of science, as even popular tradition recognizes when it 
represents the contents of Newton's Principia, as summed up by the 
apergu that the moon falls towards the earth in the same fashion as an 
apple dropping from the tree. Still what is mainly prominent in the 
mind of Timaeus is, no doubt, the astronomical application, and to this 
we may now turn. 

The general! scheme of the astronomy is plain enough. The circle of 
the Same represents the siderea] equator and its movement is the apparent 
diurnal revolution of the whole heaven in virtue of which any star—if we 
neglect the difference in length between the solar and the sidereal day, of 
which Timaeus could know nothing—crosses the meridian at intervals 
of twenty-fourhours. The circle of the Other represents the apparent annual 
path of the sun through the Zodiac and the corresponding paths of the 
various planets with their different ‘ years’ or periods. The circle of the 
Other is broken up into seven concentnic circles to correspond to the 
seven ‘planets’, Moon, Sun, Venus, Mercury (this is the order assumed by 
Timaeus), Mars, Jupiter, Saturn, ‘The circles revolve in opposite senses 
because, as seen from the earth, the daily revolution is from east to west, 
but the paths of the planets through the Zodiac are traversed from west 
to east. So far everything is plain sailing, and the only comment one 
might be moved to make is that the cart-wheel imagery which goes back 
to Anaximander is a little inappropriate as far as regards the diurnal 
revolution, since the stars do not lie with their centres all in one plane. 
Their movement would be much better represented, after the fashion of 
Eudoxus, by the rot ttion of a sphere on its axis than by the revolution of 
a circular ring.' When we come to consider the astronomical signi- 


1 This is so obvious that I cannot help thinking Bt. right in his recent suggestion 
that Anaximander's ‘ wheel of the stars’ was really meant to explain the movements of 
gwagpdpos and forepos, not yet recognized as the same planet. (The tradition ascribcs 
the identification variously to Pythagoras and to Parmenides, which probably means 
that the earliest literary work in which it was mentioned was the second part of the 
poem of Parmenides.) On this hypothesis we understand, what would otherwise be 
rather puzzling, that the wheel of the ‘stars’ was supposed by Anaximander to have 
the smallest diameter and so to be nearest to us. The real ‘stars’ will then be 
entirely outside the system of ‘wheels’, and we must suppose that they do not belong 
to our ovpavos at all, but are themselves the depo: ovpavol which Anaximander 
believed to be encompassed by his ‘boundless’. See on the whole theory the dis- 
cussion of EGPAS 68-70. It will follow that with the subsequent reduction of the 
number of otpavoi to one and the inclusion of the true stars within the one odpavwds, the 
coherency of the scheme of the circles is destroyed; we really ought not to have 
a sinyle circle of the Same but a set of circles of steadily diminishing diameter in 
planes parallel to the Equator; but there is nothing strange in the retention of a guiding 
image long after it has become really inadequate. Our modern physicists do not shrink 
from still talking of ‘atoms ’, though they tell us in the same breath that each of these 
‘indivisibles’ is to be thought of as a whole constellation of still more minute 


components. 
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ficance of the statements about the correspondence between the seven 
divisions of the circle of the Other and the seven terms of the double 
geometrical progression, and to ask exactly how Timaeus conceives of 
the music of the heavens we are on more debatable ground and shall 
need to proceed carefully. 

In the first place, it is clear that Timaeus means to say that there is 
something connected with the seven planets, or with their orbits, which 
corresponds to the terms of the progressions represented by the ‘ lambda- 
like figure’. But what is this something? As we learn from both 
Plutarch and Proclus, there were at least three different views about this. 
Some held that the seven numbers refer to the relative magnitudes of the 
pages some that they stand for their relative ‘ velocities ’ (ray), some 

they have to do with relative distances. The second of these views 
is clearly quite inadmissible. For, as we have seen, the only rayy 
mentioned in the dialogue are simply the periods of the planets. The 
accepted view about these was that the Moon’s period is one month, the 
Sun’s one year, those of Venus and Mercury the same as the Sun’s, 
the period of Mars two years, that of Jupiter twelve, that of Saturn thirty.’ 
As Proclus says, these numbers do not exhibit anything like the ratios of 
Plato’s series. No one could possibly suppose that the year is to the 
month as 1 to 2, and no one could be guilty of the absurdity of saying both 
that the Sun, Venus, and Mercury all have the same rayos and also that 
their rdyy are in the ratios of the numbers 2, 3, 4. An equally cogent 
argument enables us to exclude all possibility of a reference to the magni- 
tudes of the planets. Of course in the fifth century there was no means 
of determining the true magnitudes, nor, I take it, is there any means of 
determining them now except by first discovering the relative distances 
of the planets from us. One might, however, imagine an illusory way of 
solving the problem. It might conceivably be fancied that the drigAf- 
nesses Of the planets are proportional to their magnitudes, and it would be 
possible to make out an order of relative brightness.? But, as we have 


1 These were the accepted figures for the periods of the planets in the middle of the 
fourth century. See the long account of the astronomical scheme of Eudoxus given 
by Simplicius in his commentary on De Cae/o B. 293" 4, an account which goes back 
ultimately to Eudemas. 

3 There is a curious example in antiquity of such an attempt to arrange the ‘ planets’ 
in an order of brightness. In Aep. 616 e (myth of Er) there is a series of statements 
about the ‘breadth’ of the ‘lips’ of the concentric ‘whecls’ which represent the 
orbits of the heavenly bodies. According to the unanimous text of our MSS. the order 
of breadth is dwAaves (circle of the ‘stars’), Venus, Mars, Moon, Sun, Mercury, 
Jupiter, Saturn. It has always been a mystery what ‘appearances’ this order is 
meant to explain. (See the discussion in the Axcursus on the passage in Adam's 
edition.) Proclus, however, knew of a variant reading of the passage which gives the 
order dwAavés, Sun, Moon, Venus, Mars, Jupiter, Saturn, Mercury (Procl. i Remp, 
ed. Kroll ii. 217, 218). This order, Proclus says, is meant to make the ‘ breadths’ 
(the distances from one circle to the next) correspond to the magnitude of the bodics 
the circles contain, and it seems clear that his explanation is correct. The dwAaves is 
placed first, no doubt, because of the great number of the stars, which taken together 
must make up a volume preater than that of any planet; the remaining circles are 
obviously arranged in the order of apparent brightness, though it is curious that Mars 
should be placed before Jupiter. Proclus thought //zs version of the text the ‘older’ 
and more genuine, but he was plainly mistaken. It ought to be clear that it is an 
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so far heard nothing of the bodies which are to be ultimately placed in 
the circles, we clearly have no right to suppose that their brightness is 
being taken into account. We are dealing with the circles themselves, 
and with them only. If we are careful to remember this, we can hardly 
suppose that the subdivision of the circle of the Other ‘in accord with the 
intervals’ of the progression refers to anything but distances. And it is 
plain from what point the distances are supposed to be measured. They 
must be distances from the common centre of the concentric circles, 
i.e. from the supposed centre of the universe, since this is the only point 
which is unambiguously determined by the information with which 
Timaeus has so far supplied us. This consideration has no bearing on 
the important question, to be considered later, whether the earth is sup- 
posed to be ‘at rest’ in the ‘centre’ or not. Even if it is moving, it i 

clear from the simple consideration that there are seven and not eight 
divisions of the circle of the Other, that it is not revolving in a circle, and, 
as we shall see later, the earth is, at any rate, supposed to be quite near 
the ‘centre’. So that the distances of planets from the ‘centre’ will also 
be, within the limits of reasonable approximation, their distances from us, 
even if our earth is executing a movement of some sort. 

We thus arrive at the general result that the planetary distances are in 
some way proportional to the terms of the series 1, 2, 3, 4, 8, 9, 27." 
Yet there is still an ambiguity to be cleared up. Is Timaeus comparing 
the actual radii of the planetary orbits, or is he comparing the distances 
from each planet to the next ? Does he mean, for example, that the sun’s 


attempt to correct the puzzling order given in what Proclus took to be the ‘ later’ 
text into something more intelligible. And there is exccllent external evidence for the 
text as it stands in our MSS. It is quoted by ‘Theon of Smyma in his remarks on the 
myth of Er (ed, Hiller, p. 145). As Theon mentions no other text, presumably he 
knew of none. From a later passage of Theon (of, cit. 198. 19) we find that he made 
use of an exegesis of the astronomy of the myth by Dercylides, the scholar who appears 
to be ultimately responsible for fixing the Platonic text as it has been handed down to 
us. (lhe date of Dercylides is not exactly known, but seems to be certainly not later 
and possibly earlier than that of Thrasyllus, who made the familiar arrangement of 
the dialocues into tetralogies in the time of Augustus or Tiberius.) We may there- 
fore conclude with reasonable certainty that the text of our MSS. of Aes. 616¢ was 
that of Dercylides, and that the variant readings supplied by Proclus were introduced 
after the time of Thcon (the age of Hadrian) and before that of Proclus. The MSS. 
text should therefore be accepted as the only really authenticated one. I confess 1 am 
cntirely at a luss to understand what the order it gives is meant to represent. It is 
hard to acquiesce in Adam’s view that it is a mere arithmetical yeu Mesprit; it ought 
to stand for something which can be detected in the ‘appearances’, but for what? 
Proclus thought (/oc. ci.) that the arrangement was based on views about the apogees 
and perigees of the plancts, but since the myth of Er represents the plancts as 
describing circular orbits with the earth at the common centre, there is really no room 
in it for apogee or perigee. Proclus should not have allowed himself to forget his own 
correct refusal in other places to admit ‘eccentrics’ or ‘epicycles’ into Platonic 
astronomy. . 

1 If we are dealing with distances it is almost inevitable to assume that the terms 
of the series are arranged in the ‘natural order’, and that 8 must come before 9, 
though in the original ‘lambda-like figure’ 8, being a third power, would naturally 
be revarded as af/fer 9, which is a second power. ‘This is one of the considerations 
which explain why the early Academics were not agreed on the question whether the. 
two-power serics should be figured along the limbs of a A (Crantor) or along one 
straight line (Theodorus). As soon as we pass to the ‘ filling up of the 4: 3 intervals ' 
we need to drop the A altogether. 
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distance from the centre is twice, that of Saturn twenty-seven times, that 
of the moon? Or does he mean that the sun is twice as far from the 
moon as the moon is from the centre, Saturn twenty-seven times as far 
from the centre as the next nearer planet, Jupiter? This second view 
had its defenders in late antiquity. Macrobius gives it (7 Somnium 
Scipronts ii. 3. 13) unhesitatingly as that of the Platonicii, quoting Porphyry 
in particular as his authority. It is clear, however, I think, that Porphyry 
was wrong in this interpretation. Recur, for a moment, to the ‘tuned 
string’ which underlies the whole construction of the appovia. If you 
have a string of length AB and divide it at C so that AC = CB and 
AB = 2AC, the notes given out respectively by AC and AB will form 
the da wacay or octave. But if you make CB = 2 AC, so that AC is 
+ AB, the notes given out by AC and AZ willnot forman octave at all; 
but an octave and a filth (the dia wacav xai wévre). Or, in other words, 
to get the dpzovia of Timaeus you must suppose that the original long 
string produced bythe Demiurge is not a single continuous string ‘stopped’ 
at different points, so that the whole string and ils sections execute 
a series of harmonic vibrations, but a set of distinct strings each of which 
vibratcs separately. Or, if you suppose the string to be continuous, the 
ratios corresponding to its subdivisions, on the theory of Porphyry, will be 
those of the successive terms of the series I, 3, 15, 65, 385, 5,850, 117,000. 
One may also mention the point that in Porphyry’s view, the distance 
measured is in all cases but one the ‘ breadth of a band’, the dference 
between the radii of two planetary orbits; but in the case of the innermost 
‘planet’, the moon, it must be not a difference but an actual radius, the 
distance of the moon from the ‘centre’, and thus there is a want of sym- 
metry about the whole procedure which is not likely to be intended. I take 
it, then, that it is the distances of the planets from the centre, not the 
distances from one another, which correspond to the terms of the pro- 
gression. I.e. Timaeus is giving us an estimate of the radii of the 
planetary orbits in terms of the diameter of the moon’s orbit. This is 
exactly what we should expect when we remember that the origin of the 
whole scheme is to be found in Anaximander’s cart-wheels. According 
to Anaximander the wheel of the moon was eighteen times the size of 
the ‘earth’ i.e. of the disk-like surface of the earth, that of the sun 
twenty-seven times the size of the earth, and we may reasonably infer 
that the wheel of the ‘stars’ was nine times the size of the earth. (See 
Placita ii. 20.1 = R. P. 19 4, ii. 25. 1 = R. P. 20band EGPA-. 68.) We 
see here the beginning of the attempt to represent celestial orbits by the 
terms of a geometrical progression, and we sce also that it is actual 
distances from the common centre of the otpavds which answer to the 
terms of the progression, as it should be. ‘There is, however, a notable 
difference between Timaeus and Anaximander which should not be over- 
looked. Anaximander takes as his unit of measurement the radius of 
the earth’s disc, Timaeus that of the moon’s orbit. About the size of the 
earth Timaeus expresses no opinion at all. ‘Two reasons may be given 
with great probability for this difference. (1) By the middle of the fifth 
century it was well understood by some at any rate that they had no 
sufficient information about the size of the earth. Plato makes Socrates 
M 2 
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say in the myth of the Phaedo that the oixovyévy is only a very small 
part of the ‘true surface’ of our globe (Phaedo 10929 wappeya te Trae 
airo Kal Was olxely .... €v THLKpO Te popiw), and in view of the abundant 
evidence that the cosmology of this myth is Pythagorean and in all 
probability based on Philolaus (see the detailed grounds for this view in 
Burnet's annotated edition ad /oc.), we may fairly suppose that the opinion 
of Socrates on the matter was shared by eminent Pythagoreans of his 
own time. (2) A more important point is that Anaximander clearly 
ascribed a circular revolution to the earth itself. As the earth in his 
system is in the centre of a cosmic ‘ eddy’ (dim) of course all points on 
its disc except the actual centre are turning round, though more slowly 
than the ‘wheels’ which are farther away from the centre. In fact, so 
far as the surface on which we live is concerned, it behaves itself exactly 
like an innermost ‘wheel’.! Now, whatever Timaeus means to say 
about the earth, he certainly does not ascribe a ‘ cart-wheel’ motion to 
it; it is not one of the ‘planets’. If it were, there would have to be 
eight and not seven planetary circles. It is natural therefore that he 
should use as his unit of measurement the radius of the innermost wheel 
of his system, and make no attempt at a comparison with the size of the 
earth. 

It should also be noted that, since the orbits which have been corre- 
lated with the terms of the ‘ double and triple progression’ all belong to 
the ‘circle of the Other’, Timaeus prudently abstains from saying 
anything about the distance of the dzAavés from the ‘centre’, or, what is 
the same thing, the size of the ovpavos. The true stars must be farther 
from the centre than the remotest planet, but Timaeus allows us to 
suppose them as much farther away as we please. His ovpavds is 
bounded, has a centre and a circumference, but nothing in his account 
justifies William James’s language about the supposed bias of the Greek 
mind for a ‘tiny’ universe. 

We have now reached a point where we can return to the astronomical 
significance of the ‘music of the heavens’. The roots of the idea are 
obviously already present in Anaximander’s cosmological theory. If you 
think of the heavenly movements on the analogy of revolving cart-wheels, 
it is a natural thought that the revolving circles give out notes of different 
pitch. And when once the discovery of Pythagoras that the funda- 
mental musical intervals correspond to simple numerical ratios had been 
made by men already familiar with Anaximander's view, it was natural to 


1 See the full explanation of Anaximander’s cosmology in EGP&A.* 66 ff. No 
modern historian of Greek science (not even Bt. in the earlier editions of EGA.) had 
previously observed not only that the rotation of the earth is a necessary part of the 
scheme but that we have the unimpeachable evidence of IKudemus (of. ce#. 66 n. 3) to 
the fact that ‘Anaximander holds that the earth... moves round the centre’, It is 
of the first importance to recognize that Greek science starfed with a moving earth. 
As Anaxagoras taught the same thing and explained that the heavenly bodies have 
nctually been detached from the earth by its rapid rotation (cf. the modern theories 
nbout the formation of the moon), the doctrine was presumably retained as part of the 
Ionic tradition. Those Pythagorcans who went a step further and said that the earth 
is a planet were not so much daring innovators as ioualeuses of the original tradition of 
Greek science. It is the absolutely stationary earth which is an innovation, and @ 
most unfortunate one. 
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suppose that the notes will answer to the intervals of a regular musical 
scale. Originally, it can hardly be doubted, the thought must have taken 
the form that, as there are seven circles of the planets and an eighth, the 
‘outermost Olympus’, as the Pythagoreans called it, of the stars, the 
scale of the celestial melody forms a &a zacav or octave. With 
Timaeus, whose progression runs from 1 to 27, the scale has a 
much greater compass; it embraces four octaves and a sixth. Hence 
Boeckh’s attempts to reconstruct the scale, so as to assign to each circle 
its precise place in the octave, is hardly relevant to the theory of Timaeus 
in particular, and also is vitiated by the very grave doubt whether the 
authorities on whom he depends can be trusted not to have credited early 
Pythagoreans with a much more developed musical theory than they 
really possessed. There is, however, a difficulty which must be con- 
sidered because it is connected with a central feature of Timaeus’s 
doctrine, the astronomical consequences of the xparos bestowed on the 
‘circle of the Same’. Since Anaximander, who is really at the bottom 
of the ideas we are examining, held the revolutions of his ‘ wheels’ to be 
set up by an ‘eddy’ in the ‘boundless’ (see EG PA. 61-2 and the essay 
of Prof. Heidel referred to there at p. 62 n. 1), it follows that the original 
view must have been that all the wheels revolve in the same sense, 
presumably from E. to W., the sensc of the regular ‘ diurnal motion’. On 
this view, the azAaves will, of course, be the swiftest of the circles, since 
it makes a complete revolution once in twenty-four hours. Saturn, which 
takes roughly thirty years to complete its orbit through the signs of the 
Zodiac and thus only performs about =,° of its revolution in the day, 
will be the next swiftest as it only ‘falls behind’ the amAavés daily to that 
trifling extent; the remaining planets, as we go inwards, will exhibit a 
growing diminution of speed, and the moon, which goes the round of the 
Zodiac in a month, will ‘fall behind’ the dwAavés roughly 12° daily and 
so be the ‘slowest’ of allt. From this point of view it is possible to work 
out two quite different theories about the cosmic melody with equal 
consistency. On the one hand, the longer a vibrating string the deeper 
is the note it gives out. If you follow this analogy, the moon should 
give out the highest note of the scale, each succeeding planet should give 
out a deeper note than the next innermost, and the dzAavés should have 
the deepest note of all. The moon should thus correspond to the wyry, 
the axAaveés to the trdry on a lyre (or more strictly, on the old Greek 
lyre, the moon should be wry, Saturn trdry, and the daAavés what was 
called the wzpocAapBavopevos, the ‘extra’ tone added to complete the 
Sua wacaév). This is the view Milton follows when he speaks of the 
‘bass of Heaven’s deep organ ’, by which he means the note of the dAavés 
(using ovpards in the peculiarly Pythagorean sense), as added to the tones 
of the ‘ crystal spheres’ of the planets to complete the octave. On the 
other hand, the Greeks of the fifth century knew in a confused way that 
higher notes correspond to swifter, lower notes to slower, motions. (We 
shall find Timaeus himself making this knowledge the basis of a curious 
speculation at 80 a-b.) If we follow this analogy, still retaining the 
theory of the revolution of all the ‘wheels’ in the same sense, which 
compels us to regard Saturn as the ‘ swiflest’, the moon as the ‘slowest’ 
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planet, we get the opposite result. The dwAaves, being the swiftest of 
the circles, will have the highest note, Saturn will have the next highest, 
the moon the lowest of all. Both analogies seem equally natural, and on 
either you get as you go outwards from the ‘centre’ the successive 
intervals of a regular scale, a descending scale on the first view, an 
ascending scale on the second. It is interesting to find that both views 
were actually put forward, though the predominant view, and particularly 
that which the expositors of Plato seem to have found in the Zimacus and 
the myth of Er in the Repudlic, was that the moon has the lowest note 


and the dwAavés the highest.’ 
Which of the two views, we may ask, is that of Timaeus? I think it is 


1 See EGPh.* 306-7 with the references given there. Cicero (Somnium Sctpionis 
v. 18) gives the lowest note to the moon, the highest to the dwAavés, ‘ille caeli stellifer 
cursus cuius conversio est concitatior acute et excitato movetur sono, gravissimo 
autem hic lunaris atque infimus ’. His commentator Macrobius (29 Som. Sctp. ii. 4. 4) 
repeats the same view. ‘Theon of Smyma (p. 140 Hiller) quotes a set of verses which 
he ascribes to Alexander of Aetolia, a court poct of Ptolemy Philadelphus, in the 
early third century. As Chalcidius, who quotes a Latin version of the same lines, 
attributes them to Alexander A/¢/estus, it has been common of late years to suppose 
that Theon made a mistake, and that the real author is either Alexander Polyhistor 
or Alexander of Ephesus (which brings us down to the first century B.C.). These lines 
give the lowest note to the earth (yaia prev otw Umarn re Bapeia te péoook vaie:) and 
the highest to the dwAayés, assigning intermediate notes to the various planets. Theon 
rightly says that the verses give one note too many, and that some of the intervals 
assigned wil] not occur in a diatonic &a wagay. He also adds that if the earth is at 
rest, as the words pécoo& vaie: seem to imply, it cannot give out a note at all (of. cit. 
P- 142 paivera d dvap ovros Thy pey yhy tay dxivnrov, by 7 82 POuyyos woe wd THY 
Tuy dwAavuy opaipay Tas Taw wAavwpévay érrd). This is true; but whoever wrote the 
lines has preserved what must have been the genuine original doctrine. If the earth 
goes round in the divy, as Anaximander certainly must have held, of course it gives 
out anote. Onvinally it must have been the awAavés which did not contribute to the 
music; the contradiction noted by Theon arises from a combination of the really 
earliest view with the later view which keeps the earth at rest, and so has to take in 
the dwAavés to make up the octave. 

Plutarch (de anim. Procreat. 1028 f.) mentions that ‘some’ suppose the moon to 
answer to the udrn, and regard the earth as corresponding to a mpooAapufarvcpevos, or 
extra tone, below the trary (évio: 88 yn yey Thy Tov mpocAapBavopevov ywpaw axo- 
&dovres, ceAnvy be thy omatny erA.). But he objects to this that Plato, d7Ads gore 
ént 70 dU wpocdapBdvoy (ib. 1029 c), takes the extra tone at the other end of the scale. 
He appeals for proof of this to A’ef. x. 617 b, where a Siren is said to stand on each of the 
cight ‘circles’ (miscalled by Plutarch ‘spheres’) uttering her note. It would thus 
appear that Plutarch also gives the lowest note to the moon. His disagreement with 
the éveor is merely that the ‘extra tone’ .required to complete the octave should be 
added on at the upper end. T.e. the &d racay of eight notes is got by seven planets 
+ dwravés, not by earth + seven planets. The unnamed émo: had still a lingering 
recollection that the original version of the scale included the earth. 

Nicomachus of Gerasa also mentions the existence of the two views (Jan Scripfores 
Musicé 241) did7t kal 6h (the astronomical symbol for Saturn), Ssaros wal mpérros dnd 
7ns dwAavovs .. . ol 3 57) xpwrot and Tay mpos Huas apfapevor Uxarny péy Paci Tor 
mporoy Tov THS XeAnvys ws dv dpyiy POdyywr, vearny 88 ws kayarny dd’ huaw Thy Tov 
Kpovov. At p. 273 N. points out that the second vicw, adopted by himself, is demanded 
by the ‘double motion’ theory. Jan (of. ct. 120 ff.) holds that the change of view 
took place in Alexandrian tinies, the connexion between high pitch and rapid move- 
ment having only been discovered by Archytas and Heraclides of Pontus. His 
reasons do not seem to carry much weight. Timaeus shows himself alive to the point 
sufra 80 a-b, and N. seems to represent his own view as that which had always 
prevailed with the Pythagorcans, 
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clear that we must suppose him to be following the view which makes the 
swiftest circles give out the highest notes. For one thing, we can hardly 
doubt that he means the dzAaves to contribute to the music, and, as we 
have seen, he leaves the distance of the dAavés from the ‘centre’ wholly 
undetermined. This, of itself, makes it most unlikely that he connects 
the notes of the circles primarily with their distances. The repeated stress 
which he lays on their rayy, taken in connexion with his own express use 
for another purpose of the proposition that swift motions are connected 
with high notes, points in the same direction. And when we remember 
that the notes are not supposed to be actually made by vibrating chords 
but by rotating circles, we can hardly doubt that this was the original 
theory of the dppovia and that Timaeus is following it. 

If this is so, an important consequence follows. There is an absolute 
contradiction between the idea of the dppovia and the theory of the 
xparos which Timaeus ascribes to the circle of the Same. On the theory 
that all the circles rotate in the same sense, their swiftness diminishes, and 
the pitch of their notes rises in a regular gradation as we pass outward 
from the moon’ to the drAaves. But now, suppose we introduce the 
further complication referred to when the circle of the Same is said to 
have the xparos over the circle of the Other. As is more fully explained 
later on (39 a—b), the astronomical meaning of this is that the E. to W. 
diurnal motion of the aAaves is communicated to the planetary circles, 
so that the actual path of a planet is composite. It has its own proper 
revolution from W. to E. in its own ‘period’, month, year, or what not, 
and at the same time is carried round in the opposite direction E. to 
W. by the diurnal revolution of the whole universe. Neglecting for the 
moment the further fact that the plane of the Ecliptic is oblique to the 
plane of the Equator, consider the precise effect of the mere combination 
of two movements in a contrary sense. If there were no ‘ prevailing’ of 
the circle of the Same, i.e. if the planetary motions were not composite, 
the movement of the circle of the Same from E. to W. would explain 
why the stars return to their places every twenty-four hours, the move- 
ments of the divided circle of the Other would explain why the sun and 
his atlendants travel through the Zodiac from W. to E. in periods of 
various lengths. But it would then be an unsolved problem why the 
sun and planets rise and set, in fact, why it is not perpetual daylight with 
us and why we ever see the stars at all. What we have to account for is 
the complex of the following facts: (a) that there is the alternation of day 
and night, (4) that the stars appear to return uniformly tothe same places 
every twenty-four hours, (c) that the sun and planets behave differently. 
The sun rises and sets daily (to observers not within the Arctic or 
Antarctic circle), but he also travels in the course of a year through the 
Zodiac from W. to E. The consequence is that he does not rise every 
morning and set every night at the same points. At the spring equinox 
he rises due E, and sets due W. Then until midsummer he rises every 
morning a little more N. of E. and sets every evening a little more N. 
of W. than he did the day before. At midsummer, when he has reached 


! Or the earth, if the original form of the doctrine ts correctly preserved on this 
point, as I have little doubt that it is, by Alexander (of Actolia ?). 
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the ‘sign’ of Cancer, he appears to ‘turn back’ (spérecfa) in his 
advance northwards, and from midsummer to the autumn equinox he 
rises daily a little less N. of E. and sets a little less N. of W. At 
the autumn equinox he is again rising and setting due E. and due 
W. Then until midwinter he rises daily more and more S. of E. 
and sets more and more S. of W. At midwinter, when he has 
just reached the sign of Capricorn, he arrests his progress southwards 
and ‘turns back’ again. From this time on, he rises daily less and less 
S. of E. and sets less and less S. of W. until the spring equinox comes 
round once more. Timaeus explains these ‘turnings’ (rpomai) of the 
sun and the corresponding behaviour of the other ‘ planets’ by giving all 
the planets a double motion, one, in the Zodiac, which is proper to each 
planet, and another communicated to the planet by the circle of the Same, 
which carries the planet round with it from E. to W. while the planet is 
also executing its ‘ proper’ movement froin W.to E. The result of this 
is that the sun (to confine our attention to him) is carried round daily 
from E. to W. by the diurnal revolution. But during each day he has 
also gone a certain part of his yearly journey through the Zodiac from 
W.to E. The result is that he is not brought back each morning at 
sunrise to the point where he rose the morning before. There are 
further complications still to be taken into account, and we shall hear of 
them a little later on. The first and simplest point to be grasped in 
trying to understand any astronomical system which puts the earth at or 
near the centre of a finite universe is that, unless indeed we ascribe an 
axial rotation or its equivalent to the earth (as we shall see that Timaeus 
does not), we must degin by ascribing this double motion to the sun and 
each of his satellites. We must think of them as carried round daily by 
the ‘revolution ’ of the dzAaves from E. to W. while they are also travel- 
ling more slowly from W. to E. on their own account. The theory of 
the double motion is at least a very great advance in astronomy upon the 
earlier theory of motions all in the same sense though with different 
periods, and it may be worth while to point out exactly why this is so. 
We shall see the reason if we imagine for a moment that the Zodiac lay 
along the sidereal equator. If the ecliptic and equator were in the same 
plane, what would be the ‘appearances’? Clearly, we should see the 
sun rising every morning at exactly the same point, as determined by 
references to terrestrial objects, i.e. over the brow of the same hill. But 
the same ‘star’ would seem to come round to our meridian in a little 
less than a day, owing to the fact that the sun has gone some way in his 
annual course from W. to E. during the day. We should, in fact, dis- 
cover that the ‘sidereal day ’—the interval between two successive transits 
of the same star over the meridian—is a little shorter than the ‘solar 
day’. (The approximate length of the ‘ sidereal’ day at present is 23 hrs. 
56 min. 4 secs.) If this were the only appearance to be ‘saved’, the 
double motion theory and the single motion theory would serve our 
turn equally well. Instead of giving the sun a proper motion from 
W. to E. in the year, we might say that it is ‘left behind’ by the more 
rapid movement of the dzAavés. Here, however, comes in the obliquity 
of the ecliptic to the equator with its consequences, the annual alternate 
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advance of the sun to N. and S. It is these facts, ina word the sequence 
of the ‘seasons’, which directly suggest as the most natural account 
of the appearances the view that the sun’s own motion is in the sense 
opposed to that of the ‘diurnal revolution’; the double motion theory is 
a direct consequence of Anaximander’s discovery of the obliquity of the 
ecliptic. This explains why it retains its place as fundamental in all the 
Jater theories which assume a Stationary earth at ‘the centre’, like those 
of Eudoxus, Aristotle, and Ptolemy. In fact, when once the consequences 
of Anaximander’s discovery have been realized, the only alternative to 
the theory of the double motion is to ascribe one or both of the motions 
to the earth itself. This reflection may naturally lead us to raise the 
question of the authorship of the double motion hypothesis. Since it is 
a consequence of a discovery of Anaximander, it might have been 
possible to devise it at any time after the discovery had once been made. 
Anaximander might have originated it himself but for the fact that he 
accounted for the ovpayds as formed by a sort of eddy in the ‘ boundless’. 
Hence it is not at all likely, as has sometimes been supposed, that the 
whole theory is an invention of Plato and the early Academy. If it had 
been, we should not expect to find it put into the mouth of Timaeus, who 
is supposed to be speaking not long after Plato’s own birth. Further, 
we find the theory not only in the Zimaeus but in the myth of Er at the 
end of the Republic. We are expressly told there (617 a) that there are 
eight circles of which the inner seven revolve in the sense opposite to 
that of the whole system (xumAcio Bat dé bn oTpepopevoy TOV drpaxtov oAov 
pav THV auryy hopav, dv dé Tw! ohy Tweppepopevp rovs pev tyros érra 
Kuxous Thy évavriav Ty OAw nptua tepipépecGar), exactly the doctrine 
which Timaeus expresses by saying that the inner circles are ‘mastered ’ 
or ‘controlled’ by thatof the Same. In both dialogues, it will be noted, 
no explanation of the reasons for the doctrine are given. It is mentioned 
in a way which assumes that it will be familiar to the hearers and 
accepted by them without question. Clearly, then, it is not meant that 
either Socrates in the Repudi:c or Timaeus in our dialogue is propound- 
ing a novelty ; the assumption is that the double motion is already a 
well-established doctrine in fifth-century astronomy, and that it is held by 
eminent Pythagorean astronomers like Timaeus. If we turn to the Laws 
and £pinomis we further get absolute proof that Plato himself did not 
hold the theory, in the form in which it is given in the Repudlre and 
Timaeus. In Laws vii. 821 e 1-822 b 1 the Athenian speaker who repre- 
sents Plato’s own vicws insists on it as a point of fundamental importance 
that his contemporaries have none of them grasped a truth about the 
heavenly bodies which it ts sacrilege—since these bodies are in a sense 

‘gods ’—to deny. This truth, and he says he has only Tecently learned it 
himself (821 € 3 dy TovTwy oure véos ovTE TaAat axnxows Opuv Gy voy OUK 
dy rolAw xpovw Syaoat Suvaiuyv), is that the sun and each of the other 
so-called ‘ planets’ (‘stellae vagabundae’), hasa single simple circular orbit 
(822 a6 my airy yap atrav odov éxagToy Kat ov moAXas dAAG puav ae 
xixry delépxerat, paiverat dé roAdas pepopevov). Obviously what the Athe- 
nian 1s here denying with all possible emphasis is precisely the very 
theory of the double motion of the planets taught by Timaeus and by 
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Socrates in the Republic.’ In the £pinomis there is a sentence which 
makes the bearing of the remark quile clear. We are toki there that the 
seven planetary circles all revolve in one sense, while the eighth, ‘ which 
may most properly be called the xécpos, revolves in the opposite sense, 
carrying the rest glong with it, as those who know but a little of these 
matters might fancy’.* In saying that the drAavés ‘carries the others 
along with it,—-as those who know only a little of the subject might 
fancy’, Plato is saying with an urbane irony that it does not really carry 
the others with it, i.e. he is denying in set words, what he has denied 
by implication in the Laws, the reality of the double motion. He 
admits that the revolution of the dwrAavés is in a contrary sense to that of 
the planets (that is an undeniable ‘appearance’), but he denies that this 
movement is in any way communicated to the circles of the planets them- 
selves. The full consequences of this denial will have to be examined later 
in connexion with Timaeus’s statements about the earth, but its importance 
should be manifest when we remember that the double motion is funda- 
mental in the astronomy of Plato’s eminent associate Eudoxus, and of 
Aristotle and his friends. It is they rather than Eudoxus himself, who 
was probably dead when Plato wrote the words, who are really meant by 
the allusion to persons who ‘ know only a little’ about astronomy. The 
statement of the Zp:zomis must not be discredited by urging that the 
dialogue is perhaps spurious. It is at least certain that the Z£pixowezs, if 
not Plato's, is the work of an immediate pupil] and thus gives us a con- 
temporary supplement to the Laws. Now the text of the Laws can 
only be accounted for reasonably on one supposition, that it is, as Proclus 
said, ‘unrevised’, ‘The disciples who circulated the work had too much 
respect for the epsissima verba of their deceased master to make grammar 
of his most tangled sentences, even when this could have been done by 
such trifling verbal changes as would pretty certainly have been made by 
the author himself in writing out a ‘fair copy’. Men who were so 
scrupulous about the smallest matters of language would not have taken 
it on them to append to the Zaws a supplement in which Plato was 
contradicted on fundamental points of doctrine It might be suggested 


1 It is not the Athenian’s point that the paths of the planets are not wholly irregular, 
and that they do not deserve their popular name of ‘tramps’ or ‘vagabonds’. A 
believer in the double motion may hold, as Timaeus doves, that the plancts follow 
some regular law in their movements. The Athenian’s point is that a planct’s path is 
a simple closed curve (ob moAAds GAAG piay det kuKAq), and this, of course, can only be 
directed against the hypothesis of the double motion. 

2 987b6 éva 5e row Oy5o0ov xpr A€yerv, bv padr:ora Tis GY KigpOY Mpodayopevat, Os 
évaytios éxeivors oUpmacW TopeveTai—dyav Tous GAAoUs, ws ye dvOpwras paiva’ dy 
dAiya rovrawy elddarv. Bt. unnccessarily inserts a conjectural (ove) before ayer against 
all MSS. This makes no difference to the sense, but destroys the urbane ‘irony’ of 
Plato's language. 

® The only alternative to acceptance of the existing text of the Zazws, with the 
explanation sugyested above for its singularities, is wholesale rewriting, such as has 
been adopted by Ast and to a lesser degree by Schanz in his edition of Bks. I-VI. 
This mcthod presupposes a radical corruption of the text older than both all existing 
MSS. and those of the writers of the carly centuries of our era who provide us with 
numerous festimonia, Now what reason is there to assume greater corruption in the 
Laws than in other dialogues of which the text depends on the same sources? In 
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with more surface plausibility that the Zeaws and Lpinonuis represent 
a final development in Plato’s astronomy which was only made after the 
circulation of the Zimacus. Only, as we have seen in our Prolegomena, 
there is no evidence that the astronomical passages in the Laws were 
really written later than those in the Zimaeus, and at any rate the two 
works cannot be separated by any wide interval. If there were such 
evidence, we should not be entitled to deny that Plato might suddenly 
modify his opinions, even on fundamental matters, but in the absence of 
evidence it is reasoning in a circle to argue that the Law's passage must 
be later than the Zimaeus because it contradicts it, and that because the 
Laws is the later work, Plato must have changed his views a//er writing 
the Zimacus. The more natural inference is that the theory of the 
double motion is what Plato gives it as being, a filth-century theory, and 
that he had never expounded it as his own at all. It may be added that 
Aristotle, who was wedded to the theory of the double motion in the form 
given to it by Eudoxus, would have been very unlikely to have kept 
silence about such a thing as the total reconstruction of Plato’s astronomy 
in the last years of his life, if the reconstruction had ever happened. We 
may fairly conclude that the theory really was one of those maintained by 
fifth-century Pythagoreans, and perhaps from the confidence with which 
Timaeus gives it, that it was the prevalent theory of the school at that 
time. It thus becomes quite possible that the theory was originated by 
Pythagoras himself, as Bt. now suggests (EGPA.* 110). In favour of 
this view we have the very important fact, mentioned by Bt., that the 
Plactta of Aetius trace the theory back as far as the famous Alcmaeon 
of Crotona, a younger contemporary of Pythagoras who stood in close 
relations with the Pythagorean society (EGPA.* 193-6). It is true that 
the earliest author who expressly ascribes the doctrine to Pythagoras is 
Theon of Smyrna (ed. Hiller 150. 16), but Theon is here following the 
learned Peripatetic Adrastus, who was not given to making such assertions 
at random. In any case, since the doctrine of the double motion 
follows so naturally from Anaximander’s discovery of the obliquity of the 
ecliptic, and the early Pythagorean cosmology demonstrably starts from 
Anaximander, it is probable that the theory was originated very early in 
the history of the school, and we sce why it is treated in the Repudbiic and 
Zimaeus as an accepted view which demands no kind of proof. 

But now consider the bearing of the double motion on the ‘ music of 
the heavens’. The acceptance of the theory entirely upsets the older views 
as to the ‘swiftness’ of the planetary circles. If they are all revolving in 
the same sense as the outermost circle of the dwAaves, Saturn, which most 
nearly ‘kceps up’ with the dmAavés must be -the swiftest, the moon, 
which ‘falls behind’ roughly 12° daily, must be the slowest of all the 
planets. But if the planetary circles are going one way and the arAaves 
the other, we must describe the appearances quite differently. We must 
say that the dwAaveés is passed by the moon in a month, but by Saturn in 


particular, why is Paris A, which contains both AepuAlic and Laws, to be treated as 
of less value for the one dialogue than for the other? J am not aware that the 
‘emendators’ have ever faced this obvious question. 
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thirty years. The moon will thus be the swiltest, Saturn the slowest 
of all the planets. Timaeus himself makes the point at 39a 4-5 where 
he says that the circles which go fastest, i.e. have the greatest proper | 
motion from W. to E. in the Zodiac, are believed to be ‘caught up 
by’ the slower, whereas the truth is that they ‘catch up’ the slower 
(ra tTaxtoTa repudvTa td tov Bpadvrepoy idvrwy épaivero xataAauPavovra. 
xaroAapBaveoGa.) As to its proper motion the moon is far the swiftest 
of them all, but to those who do not recognize that the proper motion is 
in a sense contrary to the ‘diurnal revolution’, the moon seems to be 
lagging behind all the others, though Saturn is really the laggard who 
comes in last in the race. For precisely the same reasons, the Athenian 
of the Zaws complains that the popular ignorance of astronomy leads to 
the ‘blasphemy’ of calling the swiftest of the ‘gods’ the slowest." This 
reversal of view about the speeds of the planets, however, ought to lead to 
a serious difficulty. On the theory that the ‘ notes’ of the circles corres- 
pond to the speed of their revolutions, if the moon is the slowest planet 
and Saturn the swiftest, the moon should have the lowest note and 
Saturn the highest of all the seven, and this seems to be best attested 
as the original Pythagorean doctrine. But the theory of the double 
motion leads to the opposite consequence that the moon has the highest 
and Saturn the lowest note. On either theory the dzAaveés, which was 
supposed to revolve once in twenty-four hours, is far the swiftest of all the 
circles and therefore has far the highest note. It follows that when you 
come to adapt your theory of the dppovia to the new view of the sense 
of the planetary motions, the lowest and the highest tones of the dppovia 
must be next one another. Bt. has called this an impossible arrangement, 
and so it is. But, since the ‘velocities’ of the circles were estimated 
simply by the length of time they take to revolve, it is the arrangement 
which is forced on any one who accepts the principle of the contrariety 
of sense between the circles of the planets and the azAavés, and the 
Pythagoreans, if they did not see this, were just shutting their eyes to a 
contradiction. The only ways to get out of the difficulty would be to cut 
the amAaves altogether out of the scheme of the dpzovia or else to give it 
a very slow movement, and to account for the alternation of day and night 
and the uniform recurrence of transits of stars by some other hypothesis 
than that of a ‘diurnal revolution’. (In a later note I shall try to show 
that this is what Plato himself did.) If we realize that this contradiction 
is an inevitable consequence of the combination of the two doctrines that 
the planets revolve counter to the dzAaves and that the revolution of the 
dzrAaves has a period of twenty-four hours (as Timaeus expressly asserts, 
at 39 c 1), and also remember that the evidence seems to show that the 


1 Laws 822 a gf. 1d 3¢ rayro7T0v avray dv Bpabvraroy ovK dpbas ad Sofaterat, ro 3 
dvayriov tvavrias. . .. vuv Se Sr wepi Geovs rd ard TavTa Uapaprayvdvraw Hyay, dp’ ov« 
oldpeba (8) yeAoiwy Te kai ov« OpOov exe (if we were judging a horse-race) yryvdpueroy 
Ry dy rére, viv évravOot xai dv rovroia: yiyveOat yeAotoy per Ovda pes, OV phy OVdE OeogiAds 
ve, YevdT Onuny jpav xaTa Oca vpvouvrwy, The Athenian does not say which is the 
‘swiftest’’ of the planets, but since the Zfinomis insists on the contrariety of sense 
between the planetary movements and the diurnal revolution, he presumably agrees 
with Timaeus on this point. The view that the moon is the ‘slowest’ of the planets 
is Dante’s. Cf. aradiso iii. 51 Beata sono in la spera piu tarda. 
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original theory assigned the lowest note to the moon, we may be tempted 
to conjecture that the doctrine of the dpyovia was originally worked out 
on the assumption that all the circles revolve in the same sense, and 
consequently that the theory of the double motion of the planets may, 
after all, not be due to Pythagoras personally, or at least that he did 
not teach it until he had already laid down a doctrine of the ‘ music’ of 
the heavenly bodies with which the double motion is really inconsistent.’ 
36 d 5-6. rdxer 8é.. . dvopoiws. Grammatically the rpets and rerrapas are 
in ‘ partitive apposition’ with rovs «vxAovs, so that the meaning is ‘he 
made the circles revolve in opposite senses, three of them with the same 
speed, the other four unequal in speed to one another and to the three’. 
There is a certain want of strict logic in the sentence, since the statement 
requires us to count in the azAavés in order to explain the xara ravavria, 
whereas in the account of the rayy we have to think only of the seven 
circles of the planets. The meaning is simply that three of the planets 
have the same period. We learn later that these three are the Sun, Venus, 
Mercury. There can be no question of any of the seven p/ane/ary circles 
revolving in a sense opposite to the rest, since we have already been told 
that the whole of the circle of the Other revolves ér’ apurrepa. The way 
in which the circle of the Same is counted in in the first half of the state- 
ment but left out in the second, though illogical, is natural enough in 
conversation, and Plato has not wholly forgotten that Timaeus is not 
delivering a formal lecture. We see from Proclus (ed. Diehl, ii. 264), 


' It is a good illustration of the way in which hopelessly incompatible positions can 
continue to be maintained simultaneously that Macrobius, who is quite alive to the 
distinction, of which Timaeus takes no account, between the period of a revolution 
and its velocity, asserts vehemently that the ve/ocitses of all the ste//ae are equal, 
*constat enim nullam inter eas celerius tardiusve procedere', # Somn. Scip.i. 21. 6. 

e stellae meant, as the context shows, are the planets.) Macrobius does not invent 
these things for himself, and we may safely assume that he is repeating a view which 
he had found among the /Vafonici, How it is to be reconciled with the statement, 
also accepted by him, that the Sun, Venus, Mercury all have the same period, though 
the radii of their orbits are different, he does not trouble to explain, There is a 
further difficulty about these three planets. If they have the same tayos they should 
give out the same note, but in that case the complete &d wagwr is not to be got from 
the eight circles. You could escape from the difficulty if you said that just because 
the three planets have the same period but different radii vectores, they cannot have 
the same velocity. But to say this you must be clear on the distinction between 
velocity and period. Macrobius, who knew the distinction, blunders in a different 
way. He wants to get the seven notes of the heptachord ont of the eight circles, and 
therefore (of. cst. ii. 4. 4) assames that Venus and Mercury give the same note. This 
means, in the first place, forgetting his own distinction between velocity and period, 
and, in the second, forgetting also that by parity of reasoning the sun should have the 
same note as these two planets, so that you would get in all only six notes. (He has 
forgotten that the original view was that the dwAavées completes the &a racwv.) Ido 
not discuss the attempts which have been made to work out a scale for 7imaeus which 
shall give cxactly an octave, That the original view was that the heavenly scale is an 
exact &4 wacoy seems certain, but it isnot atall clear to me that 7?#aeus docs not rather 
mean to make the compass, as we should expect, that of the much preater dpporia of 
35-36b. Even in the myth of Er (Aep. 617 b 5), though we are told that the dppovia 
has eight notes, Socrates abstains from saying anything about its compass. We 
must remember that we do not know what Philolaus taught on the point, and that is 
probably what we ought to know before we can be sure of the meaning of the 
Republic and Timaeus, 
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that a number of ancient expositors assumed that what Timaeus means 
is that the circles of the plancis in some sense or other revolve xara 
ravavtia aAArAos. But to explain how this can be they had to take the 
words in a highly unnatural way. Some of them supposed that Timaeus 
meant that the sun and moon revolve in their ‘epicycles’ in a sense 
opposed to the revolution of their ‘ principal’ circles, whereas the ‘ other five ° 
have not this peculiarity. To this it is enough to reply with Proclus, that 
Platonever refers anywhere in his writings to ‘epicycles and eccentrics’. (The 
whole machinery of epicycles and eccentrics was invented in Alexandrian 
times because the most elaborate attempt to account for ‘appearances ° 
by combinations of concentric revolutions, that of Eudoxus, even with the 
additional complications introduced by Callippus and Aristotle, proved 
incapable of ‘saving’ a// the ‘appearances’.) Others suggested that the 
‘opposition’ meant may be that Saturn, Jupiter, and Mars (the extra- 
solar planets) always reappear after conjunction with the sun as ‘morning 
stars’ (ras mpwras paces pera tas pos Tov “HALov cuvodous éwas roiodvrac) 
because they traverse the Zodiac ‘more slowly than the sun’, the moon 
always reappears after conjunction (new moon) in the evening, Venus 
and Mercury (the intra-solar planets) reappear sometimes as ‘morning’ 
sometimes as ‘evening’ stars. But as Proclus properly observes, this 
distinction, is irrelevant to the ‘circles in the soul’. It could only be 
mentioned, if at all, when we come to the creation of the planetary 
bodies, ‘The same remark applies equally to the other interpretations 
briefly alluded to by Proclus, which make the opposition refer to such 
‘appearances’ as ‘station’ and ‘retrogradation’, From _ Proclus’s 
remark about the great variety of these explanations it is clear that none 
of them rested on any authoritative tradition. Chalcidius (Comment. § 97, 
ed. Wrobel, pp. 167-8) says that ‘many ’ (pler:que) take the meaning to 
be that the planets revolve in the opposite sense to the ddAavés, but 
mentions the other views rightly set aside by Proclus,’ apparently without 
seeing their impossibility. (His whole account of the astronomy of the 
dialogue is vitiated by an attempt to read the epicycles of Hipparchus and 
Ptolemy into Plato.) 

36 d 8—937 a 2. dwei 8é xara vouv... yerwnOévrav. The yvyn of the world 
now being completely constructed, the Demiurge set to work upon its 
body, which he placed ‘centre to centre’ within its soul; the soul 
‘revolving within itself’ began an endless life of rationality. The mean- 
ing here overflows the symbolism, with the result that the picture becomes 
incoherent if we try to press the details. The complete domination 
of the cosmic soul over ‘its’ body (that is the ubiquity of law and 
rational purpose at all times and all places) is expressed by saying that 
the soul is everywhere inwoven into the texture of the body (aavry 
StarrAaxeioa), from the ‘centre’ to the ‘outmost heaven’ (rov écyaroy 


1 As Martin observes, the mistake appears in Cicero’s version, which runs ‘ interiorem 
autem cum in sex partes divisisset, septem orbcs dispares duplo et triplo intervallo 
moveri iussit, contrariis inter se cursidus’, which can only mean that the ‘ opposition ° 
is between the senses of revolution of the seven planetary circles. It does not follow 
that Cicero can be quoted as an authority in favour of the view that Timacus really 
intends to give certain planets a movement contrary to the sense of the others. He is 
more probably attempting verdum reddere verbo. 
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ovpavov), and wrapped round it ‘ outside’ (éfwHev). The imagery will 
not really fit the picture of the two ‘ circles’ or ‘hoops’ into which God 
shaped the yyy, but that picture has served its immediate object, and 
it would be pedantic to object to its replacement by another. So too, if 
we tried to take the imagery au pied de la Ielire, we should have to 
suppose that the pvyy was already a pryy before its body existed, a yuyy 
which was not the wuyy of anything, and yet that it only degan (npéaro) to 
live when God had conjoined it with its later-formed body (and therefore 
was, tll that time, a Yvyy and yet not alive), These contradictions ought 
to save us from understanding the creation of the wvyy as a beginning in 
time. 

36d 8. xara votv, simply, in the usual sense of the phrase, ‘to his 
mind’, ‘as he intended’. A.-II.’s discovery of a double meaning is an 
unfortunate fancy. 

36 e 2. wpds tév doxarov odpavédv. This use of otpavds to denote not 
the whole contents of a ‘stellar system’ but its outermost circle or surface 
appears to be specifically Pythagorean. We know that ovpavos and 
"Odvpros OF Eoyxaros "OdAvpros were names given by the school to the 
ardaves (R. P. 81), and the £p:nomrs is borrowing their language when it 
speaks (987 b), of the ‘eighth circle’ as that which may in a special 
sense (paduora) be called xoopos. Aristotle (de Caclo A. 278> 11 ff.) 
distinguishes three senses of the word ovpavds, putting this old Pythagorean 
sense first. The word, he says, means (1) the substance (oto¢a) of the 
outmost ‘circuit’ (sepipopd) of the universe, (2) the body which is 
continuous with the outermost circuit, the body within which are the sun 
and moon and ‘certain stars’ (i.e. the planets), in fact ‘heaven’ as 
opposed to ‘earth’, (3) the body which is enclosed by the outermost 
circuit (the whole physical universe, including earth as well as heaven). 

36 € 4. dwadotou kai éudpoves Biou. The dravaroy is strictly in keep- 
ing with the teaching of the Phaedrus and Laws about the yvyy, but it 
should be noted that it is quite inconsistent with the doctrine of alternate 
periods of yéveows and Popa in the life of the otpaves such as those 
described in the myth of the Pol:ticus. According to the myth, the 
transition from the one half of the whole cycle to the other is marked by 
a sudden reversal of the great cosmic motions; the sun, after rising for 
ages in the east, begins to rise In the west, and soon. (Poltlicus 269 a.) 
The Zimaeus knows nothing of such reversals, and the conjunction of 
adravotou With éudpovos shows that there is no room in the doctrine it 
expounds for the alternation spoken of in the Pol:ticus, of an age in 
which the course of the world is directed by God with an age when it is 
left to drift at the mercy of cipappévy re Kat ovpduros érOupia (Poltt. 
272 e 6) until God reassumes the ‘helm’ just in time to prevent a 
cosmic shipwreck. This is not the kind of existence Timaeus con- 
templates for his evdaipwv Geds. It is true that the Pol:/icus myth shows 


1 Joc. cit. 278 11 Gva yey obv Tpdwov ovpavov A€youev Ti ovclay riv rhs toydrns 
Tov warts meppopas, } aw@pa puaikoy TO bv TH éaxary weppopa Tov mayrds . . . dAdoy 
8’ ab rpdnov 76 auvexes cwya TH écyaTy WEpipopa Tou wavTds, év @ GEeAhvy Kai HALos wai 
évia ro Gorpow.,.. ert 3° GAAwS A€-yopev ovparuy TO WEpLEXOpevoY GMa bwd TIS égXaTNS 
Feppopas’ Td ydp SAoy wal TO way eiwOapev Aéyeiv obpayoy. 
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traces of Pythagorean influence in its very imagery; the ‘world-ship ’ 
itself is a Pythagorean fancy, as is shown by the curious fact that the 
dodecahedron was called by the Pythagoreans the ‘ hull’ of the vessel, and 
the ‘central fire’ by those of them who believed in it, the ‘keel’ (rpowés) 
(see EGPh.? 294 21,2). Some Pythagoreans also believed, like the Stoics 
after them, and Nietzsche in modern times, in the exact recurrence of all 
the events of the world’s history in cycles, as is shown by a curious frag- 
ment of Eudemus.’ But all these ideas are quite at variance with the 
express statements of Timaeus, and we have no right to foist them on 
him, There is, indeed, a certain period in the history of the world to 
which we shall find Timaeus ascribing imporiance, the reAcos évauros, 
but there is no reason to suppose that he means the completion of this 
period to be marked by any cosmic catastrophe. 

g6 e 6. adrt Se déparos pev xrh. Strictly we should expect aires (sc. 
5 ovpavds) but the pronoun which is subject of the ‘ copulative’ verb is, as 
often both in Greek and in Latin, made to ‘agree’ in gender with the 
‘complement’. The construction is exactly like that of the stock example 
of the Latin grammars, ‘ Thebae quod caput Boeotiae est’. As our yuy7 is 
constantly said by Plato to be most truly ourself, so the yvy of the 
ovpaves is said /o be the ovpavds. The visible ‘frame of things’ is not the 
ovpaves but only the body the soul of the otjpayds ‘uses’. + 

37 & I. Tév vontray de Tre Gvrev. The genitive is partitive and depends 
On rod dpicrov. It is a mistake to attempt to get some kind of modern 
‘idealism’ out of this simple phrase. All that is meant is that though we 
cannot see God we can think of Him. It is possible, as Descartes 
asserted and Hobbes denied, to have an ‘idea of God ’, and Plato, for his 
own part, believed, as Descartes did, that he could prove the existence of 
God. Cf. for the thought the lines of Timaeus’s contemporary Empedo- 
cles Fr. 133-4 ovK éorw mreAdcacba ty dfOarpoiow edixrdv | nperépors 
7 xepat eae Wrep Te peyiorn | zrecBovs dvOpurrouow dpakiros eis ppeva 
winre |. - adda ppv iepy cai dbeagparos ExrAero povvoy | dpovrict Koa pov 
aravta KaTaicoovca dogo (R. P. 180) and the echo of them at Phaedrus 
246 C7 wAdrropev ove idovres ovTe ixavas vonoarvres Decoy, abavaroy’ tT 
{aov, éxov pev puyny, Exov 5€ capa, Tov det d€ xpovoy Tavta ovpmrepucKora. 
Both passages, like that in the text, are protests against the traditional 
Greek conception of a-god as just a being with an immortal dody. 

37 22-C §. dre ody... rddnbés pet. It follows from the admixture of 
the constituents of the yYuyy, that wuy7 is constantly ‘ discoursing ’, enun- 
ciating propositions to herself, about both intelligibles and sensibles. 
When the circles in the soul perform their work duly and properly, if the 
object of her discourse is the intelligible, we have ‘ understanding ° (vois) 

and science (ériorjpn). When the object is something sensible we have 
true and assured judgement (d0éac) or belief ah aiid And eae but 
a Yuxy is capable of either. 


' Eudemus ap. Simplic. in Physica 732. 30 (ed. Diels) = R. P. 84 el d¢€ res mo revoee 
TOS TMuda-yopeiors (the word, by the way, is neuter, ‘the Pythagorean fancies ”} Gare 
wakuy Ta abra dbp, Karyw "wvBodoyhaw TO paBdiov fxov tpiv xabnpévas obrw, wal rd 
dAAa wayta dpoiws tft, Kal TUY ypuvoy evAoyuv éort TOV abrdy elvat, That is, s/f all 
events recur, the moments at which they occur must recur too, and the numerically 
same moment is endlessly repeated. 
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37 & 2-4. dx THs tradrou...poipev. Note that this allusion to the 
lancuage of 35 a—b of itselfis enough to show that the dueporrov and pepurrov 
and the ratrov and @arepoy of that passage are one and the same pair of 
‘opposites’. The thought is simply that ‘ Like is known by like’. Since 
the soul has both ratrov and Oarepoy in her own structure and ‘revolves 
upon herself, she is alive to the presence of oteta oxedacry (= 16 pepeorov) 
and of ovata apépurros outside herself also. And since she was con- 
structed ava Adyor (in accord with a rational formula), she is moved by 
contact with what is without to rational or intelligible discourse. The 
presence of the eternal and of the temporal in her own nature renders her 
sensitive to the eternal and to the transitory without. And because she 
has an organized structure of her own, her response: to the ‘external ’ 
object takes the form of that attempt to organize or articulate her know- 
ledge into a system which we call ‘science’. If one may use the 
terminology of Professor Alexander’s Space, Time and Detly one may 
say, that it is because the mind Aas the same ‘ categorial’ features as all 
other things that the mind discovers those categoria] features in the 
objects of her contemplation, On the combination xai...re with the sense 
praetereaque see Kithner-Gerth ii. 2, § 522 (p. 251 n. 2). The emphasis 
falls on the second clause. ‘ Being constructed in the fashion described, 
and moreover, revolving upon herself.’ Martin’s version ‘étant d’ailleurs 
divisée et unie avec proportion, et tournant toujours sur elle-méme’ scems 
to misplace the emphasis. A.-H. neglects it. 

37 a 5-b 3. Sray odciay .. . dxovra dei, The construction is carefully 
explained by Stallbaum ad /oc. When the soul apprehends a thing, 
whether ‘divisible’ or ‘indivisible ’, then, moving throughout her whole 
being, she declares, wpos ore paAwra cai Ory Kal orws Kai Srore ToUTO 
Ory ay Ti TAavTOY 7 Kai Grou dv érepov, cvpPaiver Exacrov elvat Kal macyew 
Wpos EXAOTOV KaTa TA ytyvopeva TE Kal Mpos Ta KaTa TavTa €xovTa aei, ‘with 
what thing precisely (uaA:cora), in what manner, how and when that with 
which anything is identical or different is and is predicated to be (rdoyec) 
each of these (i.e. identical or different) relatively to the various objects both 
in the sphere of becoming and in that of eternally self-same being’. Ina 
word, the soul makes all sorts of judgements about the identity or difference 
of A and B in all sorts of respects, both when A and # are $ intelligibles ’ 
and when they are ‘sensibles’. The sentence only presents difficulties be- 
cause of the redundancy of the phraseology. éxagra in b 2 means simply 
each of the characters already mentioned, i.e. identical and different, and 
cup Baive: exarra elvat xat wdoyewv iS a mere periphrasis for éort xat 
waoxe exaora. The elva refers more particularly to judgements that a 
thing is identical with or different from a second thing, the racyew to 
judgements about the Gry xai Grws xai drére, the ‘how and when’ of 
the identity or difference. For wacyew in the sense ‘to have a certain 
predicate ', cf. such passages as Parm. 139€7 To ravrov rou werovOos 
Spoov; ‘and, of course, things which have the same predicate are alike’, 
1b. 140 AL ef te wérrovOe ywpis Tou ev elvat To ev, wActw av elvat merrovOor 
7» ev, ‘if the one has any other predicate than unity, we can predicate of it 
that it is more than one’, Lu/hyphro 8d 8 ovxow aura ye TavTa Kat ol 
Geot rerovOacw, ‘and we can predicate the same cven of the gods’ &c. 
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A.-H. (and apparently Martin) strangely suppose the words from érq 7’ av 
to ovpBaive to form a single dependent interrogative clause, in defiance 
of grammar. 

37b 3-Cg. Adyos Se... dioreNetrat. As for the grammar and verbal 
sense, the subject of the verbs yiyvyrac (b 6) and 7 (c 1) is Adyos, no/, as 
A.-H. makes it in his translation, yvyy7. The general meaning thus is 
that the Adyos or discourse of the soul is sometimes concerned with what 
is perceptible to sense, sometimes with what is not; in both cases it is 
possible to have a true ‘discourse’. In the former case this true 
discourse amounts to ‘ belief’, ‘conviction’, ‘true judgement’, in the 
latter to vovs and science. Next, the qualification éy tO xwovpevw to’ 
abrov pepopevos avev POcyyov xai Hyns is added to Acyos to show that the 
discourse meant is not actual speech of one man to another, but ‘thinking’, 
the ‘conversation of the soul with itself’. 71d xwovpevoy td’ atrov is a 
periphrasis for yvyn, the Platonic definition of yvyy being that it is the 
‘movement which moves itself’ (Zazws 896.41). Timaeus made no use of 
this definition in his description of the making of the cosmic yvxq, but the 
present passage shows that he regards spontaneous motion as at any rate 
a proprium of yxy so that every yvy7 is ‘self-moving’ and everything 
self-moving is a yuyyn. epdpevos is an appropriate word because xinots 
is a character of yvxai no less than of bodies, and the most primitive 
xuvnoets Of all, on which all others depend, are precisely the ‘ motions’ of 
soul. The conception of thinking as ‘ the discourse of the soul with itself’, 
which recurs more than once in Plato is suggested by the method, 
originated by Zeno of Elea and adopted by Socrates, of eliciting scientific 
truth by question and answer (the ‘dialectical’ or ‘conversational ’ 
method). When we think out a result for ourselves, the yvy7 plays both 
parts in the discussion. It puts a question to itself and answers its own 
question. We ask ourselves whether such and such a ‘postulate’ 
(i2dPeors) will ‘save ’ or do justice to the ‘appearances’ to be accounted 
for. We ourselves then provide an answer; e.g. we answer our own 
question by saying that the trd@eors will not ‘save’ such and such of 
the appearances, or perhaps that it is at present doubtful, without closer 
examination, whether it will ‘save’ them. The Greeks have some- 
times been foolishly derided for the belief that the way to find out the 
truth about a subject is to ‘sit down and talk about it’, but the method is 
that of all serious scientific research. Before a man puts forward a 
statement as the true theory of some appearances, it is his business to 
have done what, in actual conversation, a capable critic would do for him, 
to ask for any objections to his theory and to see how far they can really 
be sustained. The framing and rejection of ‘tentative hypotheses’ 
which are found not to account for all the facts, the removal of objections 
by showing that facts which seemed at first to contradict the hypothesis 
are really in accord with it, the devising of ‘ verificatory’ observations 
and experiments are all part of the process of the mind’s ‘ conversation 
with itself’, It is just the greatest men of science who do not need to 
have the objections and difficulties raised by their hypotheses pointed out 
on the platform or in print by their rivals, because they have already 
thought of them for themselves. The fullest account of the soul’s 
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‘conversation with herself’ in Plato is that at PAziedus 38 c-e, where the 
example chosen is that of a man trying to discover the real character of a 
thing seen at a distance. He asks himself, for want of a companion with 
whom he might put the matter into words, ‘what is that which appears 
to be standing by yonder rock, under a tree?’ He answers himself, it 
may be, that ‘it is a man’, or that ‘it is an effigy made by shepherds’, 
His belief, in either case, comes as the answer to a question which he has 
put to himself; the process of reaching the belief has been a sort of 
internal ‘talk with himself’. So at Zheae/e/(us 190 a thinking is described 
as a dialogue of the soul with itself (rotro yap pot idadrerat Stavoovpevr 
ovx GAdo mt  Stadrddyer Oat, airy éavTny epwraca Kal droxpwopevn, Kat 
hucxovea kai ov ddcKovoa.... wor eywye 70 Sokdlew A€yev Karo nai Tip 
dugav Adyov eipypévov, ov pévrot wpos GAAov olde wry GAA oryy pos abrov). 
It seems clear that these Platonic passages are the ultimate source of the 
famous Stoic distinction between Acyos rpodopixds and Adyos évdiaGeros 
(for which see R. P. 483 a and 6114 a) and so, I suppose, of the modern 
antithesis between the ‘ transitive’ and the ‘immanent’. As to the early 
history of the ‘dialectic’ method, the examination of a tenet by rigid 
questioning with a view to discovering whether you can hold it without 
contradicting some proposition you have already admitted, it seems clear 
that the first example of the method in literature was Zeno’s famous work 
acainst the (Pythagorean) opponents of Parmenides. Plato has made 
Zeno himself give a no doubt faithful account of his ‘ dialectic’ at Parm. 
128 c=. We are there told that the object of the work was to silence 
the opponents of the Monism of Parmenides who tried to refute him 
by a proof that Monism Icads to paradoxes, Zeno replied that their own 
assumption ‘that things are many’, that there is more than one ‘ real 
being’, led to paradoxes as bad or worse (avréye &) ovv rovro rd 
ypappa mpos To's Ta TWoAAG A€yortas, Kat dvraTtodibwot TatTa Kai wAcw, 
rovro BovAcpevoy SyAoww, ws Ere yeAouTepa macyo av airay 9 trdbects, 
ci woAAa ear, 7 7) Tov &y elvat, et Tis ixavws éregior). From the fragments 
and summaries of Zeno’s reasoning preserved by later writers, as well as 
from Plato's imitation of it in the second part of his Parmenides, we sce 
that Zeno’s special trick of fence was to prove that Pluralism leads to 
conclusions which contradict not only ‘common-sense’ but one another. 
That Socrates really was indebted to Zeno for his own use of the 
method (carefully described at PAaedo 100-101), is directly suggested by 
the way in which the Parmenides represents him as introduced to the use 
of the methced in his early life by Parmenides and Zeno (Parm. 135 
c 8 xpw yap, cireiv, mpiv yuopvacGyvar, © Bux«pares, opilerOar ercyeipers 
xaXov Té Tt Kai dtxatoy cat ayabov Kai &v Exacroy roy cidbwy. ... Tis ovv 6 
rporos, pavat, & Ilappevidn, ris yuuvacias; otros, eiev, OvTep Axovoas 
Zyvwvos).' Socrates makes it afterwards his own throughout life, and it is 


1 Note what the Parmentides ascribes to Socrates and what it does not. Parmenides 
and Zeno are represented as hearing from him as h's oz special doctrine, not indeed 
that there are such things as Forms, but that the Forms are Forms ofsensible things and 
that sensible things ‘ participate’ in them (129 a-130 a), and in particular that there are 
Forms of disacoy and «addy and dyaddv (130 b, 135 c). This coversexactly the ground of 
what Socrates calls his own ‘amateurish ’ doctrine inthe PAaedo (100d). The dialectical 
method, on the other hand, Plato represents as /azgh/ to Socrates by the older men. 
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equalty Plato's method, and that is why Socrates and Plato are as truly 
‘critical’ philosophers as Kant, though their results are so different from 
his. With both of them the mark of the true philosopher is that he is 
always ready and competent to ‘ give and receive an account ’ (&d0vae xat 
S€xerGax Adyov) of any theory propounded for acceptance. In the employ- 
ment of the method of question and answer, it is the ‘answerer’ who 
gives an account of the theory he is defending, the ‘questioner’ who 
receives and examines the account, (I suggest that the metaphor of this 
familiar Platonic phrase is a commercial one. .The ‘ respondent ’ exhibits 
his Adyo:, ‘accounts’ or ‘ balance-sheets’ to the ‘ questioner ’, who audits 
them and finds them in order or out of order as the case may be.) The 
reason why in the Kepudblic the péyworoy pabypa is named Dialectic is 
just that its business is to make a critical examination of the principles 
which all the other sciences have been content to assume. Zeno’s way 
of using the method also explains the special senses put on the word by 
both Aristotle and Kant. With Aristotle ‘ dialectic’, as opposed to science, 
means reasoning from premisses which are not known to be truths, but 
are merely évéoga, ‘ plausible views’. <A view is ‘plausible’ if it is very 
widely held, or again if it is held by eminent specialists, or if it is that of the 
person against whom you are disputing ; 4e cannot regard his own views as 
anything but évdofa, since he has conceded their truth. This exactly hits off 
the peculiarity of Zeno’s methods. So it is the historical accident that Zeno 
employed the premisses of his opponents to prove pairs of contradictory 
conclusions which accounts for Kant’s choice of the name Zranscendental 
Dialectic for the division of the Critique of Pure Reason which discusses the 
contradictions into which, as Kant holds, ‘ pure Reason’ inevitably leads 
us when it trics to work on material not supplied by ‘ possible experience ’. 
_ 37D 7. els wacav abtot thy Wuyhy. What does atrov mean here? The 
MSS. offer no other reading and their text is confirmed by Proclus (Diehl! 
li. 311) who raises the question, and remarks that Porphyry had already 
called attention to the ambiguousness of the word. It has been proposed 
to alter it to aro (Dammann approved by Stallbaum) or atra (A.-H.) so 
as to get a parallel with the atra pyvicy of c 2 below. The meaning 
then would be ‘ announces it’, ‘ proclaims it’, viz. the object apprehended. 
But the argument alleged in favour of the change seems to me to tell 
against it. Plato is aiming throughout the passage at verbal variety 
(dcayyetAy .. . pyvvoy—édpos iwy ... evrpoxos dv), and the exact correspon- 
dence produced by the change is thus a reason for avoiding it, if we can. 
Proclus took it to mean rov Adyou, ‘ makes announcement to the whole 
soul to which the Adyos or discourse belongs’ (aAAov 5é ws mpos ror 
Adyov drodoréov’ ddfar yap abrov yiyvovrat Tov Adyou Kal ricres, TOU dpHod 
xuxdov ta aigOyra dtayyédAovros, op. cit., ii. 311). Martin renders 
‘dans toute l’étendue de l'4me 4 laquelle il appartient’, but takes the 
avrov to mean not the Adyos but the ‘ circle of the Other’, ‘the whole soul 
to which this circle belongs’ (Evudes sur le Timée, ii. 49). This is, 


1 To be quite exact M. should have understood abrov to refer to Oarepov rather than 
to 6 rov Oarépov xuxdos. If the latter is mcant we ought at least to have avrov. But 
this reflection is really fatal to M.’s view. For though the «vaAos rou darépov belongs 
specifically to the Yun, Sarepoy itself does not; it is a factor in everything created. 
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perhaps, an improvement on Proclus. But I find it hard to think that 
Plato could have spoken either of the yvyy of a Acyos, in the sense of the 
vvyxy which carries on the Avyos, or of the wuyy of one of the circles in 
the yvyn. As I can see no sufficient evidence that there is anything 
wrong with the MSS.text, I would suggest that atrod is a possessive genitive, 
‘iis soul’, and that we are to understand from the context generally that 
the ‘it’, the possessor of the yvy7 in question—the only yyy which has so 
far been created—is the otpayos. Not very dissimilar is the use of atvo in 
the well-known passage about Sophocles the poet, Rep. 329 2“ evpypet,”’ 
épy, “& avOpure dopevértara pévrot atro amrépvyov” xrA. where avro ‘the 
thing you speak of ’ has really no actual noun or nominal phrase to which it 
refers. Cfiagain Laws x. 888 b 4 rparov 8 repi abrav & Tt péya cot pyvi- 
wy ovUK ay wore haveiny Wevdys, where avray refers not to rovs Beovs the 
substantive which has occurred just before, but to the dv viv Sofdfers of br, 
three lines above; 76. v. 727446 5 wyovpevos 7 Tit Avyos 7 dSwpors 
airy avgew 7) Turw vreigerw, Where atryy = mH abrov yryx7y, though this 
was last mentioned in the preceding sentence four lines before. Not very 
different is Laws v. 729 b5 6 8 €udpwv vouoberys rois mperBurepors ay 
padrov rapaxeAcvorto aloxvverOat rots véous, kat ravTwy padrota evAaBeic Gut 
py wore Ts avrov iby Tov véwy Kal éraxovoy Spavra f A€yovTd Te Tov 
aigxpwyv, where avroy = ‘a man himself’. 

37 CI. wepi rd Noytonxdy, The clause answers to the repi ro alc@yrov 
of b6. Hence Aoyworrixoy cannot have an active meaning such as A.-H. 
wishes to give it. As C. W. says, commenting on the passage, Aoytotexos 
means by etymology simply ‘connected with Aoyicpzos’. There is nothing 
in the form of the adjective in -tos to confine it to an active sense. 
Similarly Aristotle sometimes uses aicOyrixos in the most general way to 
mean ‘connected with sensation’, though more commonly the word 
means ‘percipient’, ‘sensitive’, as contrasted with aic@yrov, ‘sensible ’, 
‘perceptible’, C. W. (p. 115) cites the Aristotelian phrase ¢avracia 
aigOyrum. Cf. de Anima T. 433% 29 darvracia 5 raga fh AcywriKy 7 
aicOyrixn, 434° 5 7 pev ovv aigOyrixyn pavracia, Howep cipyrat, Kat éy ToL 
drAXows Cwors tardpyxet, 7 5¢ BovAevrixy év Trois Aoyorixors. It seems clear 
that qavracia aigPyrixy can only mean ‘sensuous imagination’ or 
‘sensuous imaging ’, imagination which is concerned with sensziilia, not 
‘sensitive’ imagination, imagination which is sensitive, a phrase which, 
indeed, would have no satisfactory meaning. In the Zimaeus itself we 
have at 61d1 the still more remarkable expression ra wa@yjpara oca 
aic@nrixa in the sense of ‘sensible affections’, ‘qualities apprehended 
through sense’. And it would not be hard to produce other instances 
of adjectival forms in -:xos with a similar neutral sense ; zAacrixds, ‘ fit for 
moulding’, occurs in our dialogue. Aristotle’s mpaxrixy émcotnpyn and 
wpaxtixy piiocopia do not mean science or philosophy which acts, but 
science or philosophy which is concerned with action or studies action, 
Aoytorixy itself, when used as the name of a study, means not so much 
a study which computes, but a study which is concerned with computa- 
tions. In point of fact, the main reason why Plato does not say wept ro 
Aoywrov here, as he says wepi 76 aicGyrov, seems to be simply that there 
was no word Aoywrréy in use ; at least we have no instance of the word, and 
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we might fairly have expected to have instances somewhere in philoso- 
phical literature if there had been such a word. Perhaps, however, if 
there had been, Plato would none the less have said Aoywrixdy here, 
expressly for the sake of variety.’ 

37 C2. vots émorjppy te éf dvdyxys droreetrar. We should probably not 
attempt to find here any distinction between vous and émotypy analogous 
to the distinction drawn in Xe. vii. 511d 2 between vonors OF vovs, which 
apprelhends the whole body of truth in its dependence upon absolute and 
ultimate principles, and ddvora, which is content to confine itself to 
deductions from ‘postulates’ (iroféces) themselves submitted to no 
critical examination. Still less should we credit Timaeus with Aristotle’s 
standing distinction between vots as the direct apprehension of the 
‘indemonstrable ’ ultimate principles of the sciences and érornpyn as the 
‘mediated’ knowledge of the consequences which follow by deduction 
from the principles. vots éxrvorjpy re iS rather to be regarded as a single 
concept, ‘knowledge’ as opposed to ‘belief’ or ‘ opinion’, which may or 
may not be true. So we should not attempt to distinguish the dogac and 
riores Of b8 from one another. éf dvayxyns goes grammatically with the 
verb dzoreAcirat, ‘vovs and éreoryun are the inevitable result’. But we 
should not do any violence to the thought of Timaeus if we said that he 
means that, though you can as a matter of fact have truth in a judgement 
about the sensible, your truth is merely ‘assertory’, only amounts to 
knowing that ‘the fact is so’. Tis is converted into émorjpy, genuine 
science, as we are told in the A/eno (98 a 3) airias Aoywpe, by the dis- 
covery of the reason wy, the connexion between the ‘fact’ and its 
rational ground. So long as a man does not see ‘why’ the ‘fact is so’, 
you have no guarantee for the permanence of his ‘true opinion’, it may 
‘desert’ him (zroAty Sé ypovov ovx éOéAover wapapeverv, GAG Sparerevovew 
éx TAS Wuyns Tov avOpwrov, Ware Ov wOAAOV afiat cioty, Ews aY TIS avTas 
dyon airias Aoywopa). In pure science, Arithmetic or Geometry, a pro- 
position is z”ferrcd from the initial ‘ postulates’ of the study. You sce 
that 7/these postulates are true, the proposition in question must be true 
too; it becomes, always on the supposition that the ‘ postulates’ them- 
selves are free from error, a ‘necessary ’ truth. You have thus already gone 
some way towards ‘binding down’ the true belief by the airias Aoyirp0s. 
still, these sciences themselves make no attempt to establish their own 
initial ‘ postulates’. They are content that the learner shall merely agree 
to raise no question about the ‘ postulates’. Hence, as modern students 
of the logic of the sciences tel] us, all that is really established by any 
proof in Euclid is not that the proposition stated in the ‘enunciation ’, 
e.g. the Pythagorean theorem, is true, but that it is true that this proposi- 
tion follows from the body of unproved simpler propositions which 
Euclid expressly or tacitly ‘postulates’. Dialectic, as the Republic con- 
celves it, would really fulfil the demand for the production of the 
‘reason why’, since it makes no ‘ postulates’, but attempts by a critical 
examination of the unexamined ‘postulates’ of the otlier sciences to 
discover ultimate truths, dvumd@erot apxat, which we directly discern to 


1 Proclus explains quite correctly that 7d Aoy:orixédy here = 1d 19 Aopopy Ti 
yuxns wepiAnnrdy, and rightly refers to 61 di for a parallel use of alo@yrixd. 
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be true, and to connect all other truths with them. Thus aAnfis do0éa 
and yous érurnpy re differ very much as what Kant calls ‘assertory’ 
propositions differ from what he calls ‘apodictic’ propositions. But we 
must remember that Timacus is himself one of the very fifth-century men 
of science whose procedure is criticized in the Repud/ic, and must not 
aitmbute to him the distinction drawn by Socrates in that dialogue 
between Dialectic and ‘Geometry and its sister studies’, which, in fact, 
degrades the supreme Pythagorean science dpiOuyrixn, as pursucd by the 
Py thagoreans, 10 a secondary place. 

37 C 3-5. Toutw Sé... dpet. rovrw, ‘these two’, refers not to vovs and 
éxiotypy, Which are not regarded here as a pair but as one thing, but to 
the two contrasted expressions, dogat xat wiores and vous émurrmppn re; 
doga can no more exist outside a Wuyy than émorjyyn. The proposition 
is not a tautology, since—in spite of the absence of any reference to 
xivnots in the account of the ‘ingredients’ of yuy7—Timaeus is through- 
out the present section thinking of the wuyy as the ‘self-moving’ (ro 
xivoupevov Up avrov). Hence to say that a thing which knows and judges 
must be a wux7, a source of spontaneous movement, is strictly a ‘synthetic’ 
proposition. The predicate is not to be discovered by any mere analysis 
of the subject-term. For the doctrine that thinking and knowledge are 
only to be found in a yryy—roushly it means that such phrases as 
‘impersonal thought’, ‘unconscious mind’, and the like, are nonsense— 
see Sophistes 249 a, where the anonymous Eleatic argues that if ‘ what 
fully is’ (76 xavreAds ov) has vois, it must have life ({wy), and therefore 
must have yoyy,' PAilebus 30, where Socrates says that codia and vots 
cannot exist avev Yuy7s,? and Zimacus 30b 8, where we have found 
Timaeus saying the same thing. ‘The necessity of making the point will 
be clearer if we remember that though vots means ‘ Mind’ in Ionic, for 
example in Anaxagoras, it rarely, if ever, means that in classical Attic 
prose. There the meaning is much more often the ‘sense’ of a state- 
ment, the ‘purpose’ or ‘intention’ of an act or a plan of policy, or 
the like. So far as there is a classical Attic equivalent for ‘the Mind’, 
when Wvyx7 itself is not used, the word is more commonly didvoa. ‘The 
proposition that vos only exists in a yvyy thus means that there is really 
no such thing as the ‘unconscious purpose’ or ‘de facto teleology’ of 
which some modern philosophers talk. This is why in Laws x the 
regularity and order of the great astronomical motions is taken as 
sufficient evidence that the universe is directed by an all-wise and per- 
fectly good yuyy. ‘This is Plato’s way of excluding Pantheism and 
asserting ‘eternal providence’. It may be noticed that nothing is said 
here of false judgement, illusion, or error of any kind. The discussions 
of the Zheacfefus show that Plato, like Descartes, understood that the 
real ‘ problem’ of what is called the ‘theory of knowledge’ is not know- 
ledge but error. The difficulty, if there is a difficulty, is not to explain 


3 Sophistes loc. cit. AAAG voy pv Exew, (any 3€ py) PwpEY ;—Kal mas —dAAa TavTa 
per dyuddrepa tydvr’ alte Aéyouev, ob pay by Yuxp ye Pjaopev abrd Exaw avTa ;— Kal 
Tip’ &y erepov Exo1 TPOBOP ; —— 

2 Philebus loc. cit. ¢ 9 copia phy wai vous dvev Yuxis ova dy wore yevoiaOnv.—ov 
yap ovr, 
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why our judgements are sometimes true but why they are ever anything 
else. The question does not arise at the present stage of the discourse 
of Zimacus because we are dealing not with any and every yvyy but with 
the yvyy of the ovpaves. Why we men form false judgements is hinted 
in the words 6 tov Oarépov xixAos dpfos iwy and 6 rov tabrov KuKAos 
eUrpoxos wy. The ‘circles’ in the cosmic soul are always exact; in our 
souls they are deformed and perturbed from causes to be mentioned later 
(43.¢ 7 ff). 

37°C 6—3g9 © 2. ds Se xunPev... pipnow gdcews. We come now to 
a philosophically profound passage which describes the creation of Time. 
Of course this is not to be taken literally, since it would then imply the 
absurd consequence that there ‘was a time’ when as yet there was no 
time. The real object is to explain the relation between time and eternity 
(aiwyv), Plato’s formula being that time is a ‘moving image of eternity ’ 
(eixwy Kuvyros al@vos, d 5). The full meaning of this formula can hardly 
be discussed until we have examined some of the verbal difficulties of the 
passage. But we must note that we are told at the outset that Time was 
created to make the world ‘still more like’ its original (ére 6) padAov 
Opolov Wpos TO rapdderypa erevonoey arepyaoacOa, c 8). That is, Timaeus 
means to insist not on the hackneyed contrast between time and eternity, 
but on their positive resemblance. They are not merely contrasted. 
Though time is not eternity, it is a real ‘likeness’ (a true ‘ perspective ’) 
of it. 

37 C6. tédv ndiny Oedy yeyovds dyadpa, ‘a created image of the ever- 
lasting gods’ (?), a thing in the making which is an image of gods (?) 
who are and are eternally complete. The phrase is a very difficult one, 
and it is hard not to believe either that the text is corrupt or that it has 
been universally misrendered. The original of which the otpavds is a copy 
is the voyroy Gov, which embraces all other voyra Ga. That is, it is 
a Form (eidos). Now God, throughout the dialogue, is not a Form at all, 
but an agent fashioning the visible world on the pattern of the Forms. 
Moreover, there are as yet no ‘gods’ in our story, and all through the 
story there is only one God who can be called ‘ everlasting ’, the Creator 
himself. We shall hear later on of ‘gods’ in the plural, but they are not 
‘everlasting’; they are created, and created at a later stage than that we 
have reached. How then can the world be an ‘image’ of the ‘ everlasting 
gods’? There are no MSS. variants, and Chalcidius clearly read the 
words as we do, since he translates ‘factum a se (yeyovds) simulacrum 
inmortalis divinitatis’. Cicero’s version unfortunately has a lacuna at this 
point. In his Commentary (§ 105, ed. Wrobel, p. 173), Ch. assumes 
that the ‘divinity’ meant is the xocpos voyrds (‘mundus intellegibilis 
exemplum est mundi sensilis . . . imago quoque eius hic sensilis simulacro 
aeul facto atque instituto iungetur’). Clearly, this will not do as an 
interpretation for the reasons which have been given. Proclus has, to be 
sure, no difficulty in discovering a class of ‘gods’ in the plural inter- 
mediate between the atro{oov and the Demiurge, and showing that these 
beings can be called everlasting and that the sensible world can be regarded 
as an ‘image’ of them.’ Unfortunately, whatever the merits of this 


 Procl, of. cit. (Diehl) iii. § Aelweras ody elvas rots didious Beods pera Td abro{gor, 
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theology may be, there is no warrant in the dialogue for it. In the 
Timaeus there is only one ‘ everlasting God’, the Demiurge Himself, and 
there is no hint that He derives His being from the avroféov. Proclus, 
however, must have the credit for the good sense he shows in not equating 
the @eod in question with ey.) 

There are one or two references to our passage in Plotinus which 
may be mentioned. At £m, ii, 2. 2, Plotinus says with reference to 
the axial rotation attributed to the stars by Timaeus, éxaorov yap ob éore 
wepernpos tov Gedy adydAXerat ov dAoywpw GAAG hvotxals avayxass, 
a ‘punning’ allusion which merely proves that the word Gey was in the 
text as Plotinus knew it. In £7. ii. 9. 8, arguing against the Gnostic 
pessimists who regarded the sensible world as evil, Plotinus refers to the 
life and ‘ wisdom” exhibited by it and asks was ovx dy ris dyaApa evapyes 
Kai xaXov Tov voyrov Oeay cirot; This again shows that Plotinus read 
Oeav in the text; his expression trav vonrav Geav does not, of course, 
imply that his text of Plato had voyrav where ours has didiwy. The 
vonrey is a picce of interpretation and proves that, in its general character, 
the exegesis of Proclus goes back at least to Plotinus. (Plato would not 
have spoken of voyroi @eoi, as the phrase is only significant in virtue of 
the later Neo-Platonic distinction between voyrot Geot and voepoi Geot on 
the one hand, between voyroi Geot and the God who is above vovs on the 
other.) The numerous other references in Plotinus to the immediate 
context of our passage unfortunately throw no light on the particular 
words we are considering. 

Of the modern editors, Stallbaum passcs over the phrase without any 
comment except a general reference to the imitation of it by Neo- 
Platonists; Martin contents himself with the unfortunate remark that the 
‘everlasting gods’ are ‘obviously the Forms’ (zdées). A.-H. argues that, 
if the text is sound, the eid, must be meant, but rightly says that it 
would be an ‘unparalleled expression’ to call them @eot and therefore 
suspects the text. For my part, I feel convinced that a reference to 
‘everlasting gods’ in the Zimaeus, which knows of no everlasting God 
but one, is out of the question. Yet the external evidence for the sound- 
ness of the text is quite good. I must leave it therefore to the reader to 
choose between two suggestions, to both of which objections can be 
raised. (a) If the text is sound, Oeay cannot possibly mean ‘gods’. But 
the word mighé be (though no one seems to have observed it) the gen. 


wayras Ovras Tous pera{y tov re vonrov mapadselyparos cal rov 8nyuoupyov. I.e., 
according to Proclus, the vonrot Ovi are a hierarchy of which the avro(qop is the first, 
the Snpcovpycs the last, and the dideo: Geof of our passage are the intermediate members. 

1 The interpretation had been given, but Proclus mentions it (of. cét. iii. §) only to 
set it aside. xal parny dpa bwéAaBdy rives didious A€éyeaOat Oeovs ras ty TH abrodyy wept- 
€xopévas idéas, als ob BovAera: 1d wav Wyowoba. For we have not as yet heard of the 
creation of any of the subordinate species of (ga. If the €t3 corresponding to ‘animal 
types" were what are meant by the did:oe Oeoi, the ovpayds should be called not a 
yeyoros dyaApa but an todyuevov dyaApa of them, something which wou/d be a copy of 
them when the various animals came to exist. When we remember that the only 
¢idn actually mentioned by Timaeus are those of the four ‘roots’ and of the various 
types of organisms, this criticism appears perfectly conclusive. We could not e.g. 
suggest rs the aidiot Oeoi are the Platonic Number-Forms, for Timaeus never refers to 
these at all. 


186 NOTES 


plur. of ga. The meaning would then be ‘an image of his (the Creator’s) 
everlasting objects of contemplation’, i.e. of the efé. This would give 
a satisfactory sense, and for the employment of 6éa in the sense of Oéaya, 
an object contemplated, we might adduce Phauedrus 247.44 woddai pev otv 
Kat paxapiat Géac te wat dréfodoe évros ovpavod, as Oewv yevos evdatpovwy 
émiotTpeperat mparrwv €xacros avTwy To avrov and again Acp. x. 615 a 3 
ras 5 av éx Tov ovpavov evraeias duyeioOat Kai Gas adunxavovs To KdAXOs. 
I do not feel sure that this is not the complete solution of our puzzle, 
though I confess that, like some better scholars to whom I have submitted 
the suggestion, 1 feel a dislike of the expression ‘his everlasting @éac ’ 
for which 1 cannot adduce any very definite reason.' 

(6) If the text is wrong, we must be dealing with a corruption older than 
Plotinus and probably as old as Dercylides, Such an error is not likely to 
extend to more than a few letters, and, since it must cover the objectionable 
Geay, the didiwy is likely to be right here, especially as a word of that 
sense is required by the antithesis with the following yeyoves.? The 
simplest ‘emendation ’ would be to omit Geiay ; we should then have 
simply rav didtwy yeyovos ayaApa, ‘a created image of the everlasting’. 
The phrase and sense are unimpeachable, but how are we to account for 
the early intrusion of Gedy into the text? May it be that the -wy of addéwy 
was first accidentally repeated by ‘dittography’” and then misread @N 
e.g.@eav? But though it is generally admitted that nomina sacra are the 
earliest words to be written with contractions in our MSS., the practice 
seems to be due to Christian scribes, and it may be doubted whether such 


a form as @N is likely to have been used early enough to account for so 
ancient and universal a corruption. Not being an expert in palaeography, 
I have no right to a decided opinion of my own on such a question, but 
I understand that it is improbable that contractions of the nomina sacra 
were used in MSS. of ‘gentile’ Greek authors early enough to account 
for the origination of a reading as old as the featus receplus of our passage. 
(Perhaps I need hardly add that it would be no way out of the difficulty 
to suppose that Oewy is a corruption of e.g. ideay. The words are not 
sufficiently like one another, and acdcoe id€ae would itself be an erpresston 
hard to match anywhere in Plato. And nothing has as yet been said by 
Timaeus about the Forms, so that idedy here, without any prefatory 
explanation, would be a painfully puzzling word.) 

37 1-7. naOdwep ov... dvopdxapey, The adro of dt is, of course, the 
voytov Coov, which is the Creator’s model. The thought is that only 
that which is aiwvos, ‘eternal’ in the sense that it knows no ‘ passage’, 


1 But we may remember that the Creator wpés ro didsoy EBAewer (292 3), 
Perhaps this ought to decide in favour of retaining 6ea@v and taking it as a case of Gea. 

3 The yeyovus seems to me to show that didiwy Aere is sound. But didios is itself a 
word liable to arise as a corruption of aizios or aitia, E.g. in Aristot. Afet. A. 993” 22, 
where the codex Laurentianus A” reads ov« didiov, the Paris MS. E has ov ro atrior, 
and Alexander records this as a variant known to himself. This may perhaps throw 
some light on onc of the most difficult cruces of Plato's text, Philebus 66408 dddAd 
mpWroy yey wD wept WET poY Kai TO pET PLOY Kai Kaiptuy Kai NavTa éwéoa Xp?) ToauTa vom apy 
THY takor nena. (This, the reading of B, and, as Iam now informed by Professor 
Burnet, of W, is far the best accredited MSS. text.) May it not be that did:orv here is 
a corruption of aitiay? Cf. /’Ahileb. 05 a 1-5.) | 
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is never ‘in the making’, can strictly be called déd.os, ‘everlasting’, But. 
that which, though always ‘in the making’, endures through a@// time 
is in a secondary sense an approximation to the everlasting. The 
rapiderypa is not a thing ‘in the making’ at all; passage and succession 
have nothing to do with it; it has its being in atwy, eternity. (It is this 
‘completeness’ or ‘once for all’ character which Henry Vaughan has 
in view in his famous description of eternity as ‘a great ring of pure and 
endless light’.) The sensible world is a thing of passage, but it never 
passes away; its passage fills a// time, and, of course, the formal laws of 
its structure remain the same throughout. So it really is a moving or 
passing ‘image’ of the truly abiding (cixay xuyros aidvos, wévovros aidvos 
évy évi car apOpov iovoa aiwvus eixwr). I.e. time, which is measured 
duration, may be said to be, in virtue of its character as measurable, an 
image of eternity. It is to eternity as the series of integers (the apOyo/) 
are, on the Py/hagorean theory of number, to the unit or number 1, The 
unit was regarded as at once odd and even, as the first member of all the 
various series of ‘ triangular ’, ‘square’, ‘ pentagonal ’, and other ‘ figurate’ 
numbers. The special properties of each integer or class of integers thus 
forma partial selection from those which were supposed to be all present 
together in ‘the unit’.?. Time has a like relation to ‘eternity’. To use 
a metaphor, we ne say that the integers are thought of as ‘shadows’ 
or ‘projections’ or ‘perspectives’ of the ‘unit’, time as a ‘shadow’ or 
‘projection’ or ‘ perspective ’ of aiwy. By ‘time’ Timaeus here means what 
is often called ‘Newtonian’ time, the ‘absolute, true, or mathematical 
time ’, which, in the famous words of the Principia, ‘flows equably’. It 
is thought of as measured, or rather numbered, by a succession of equal 
intervals, days or years or what not, just as in the Pythagorean arithmetic 
numbers were thought of as repetitions of an ‘absolute’ and indivisible 
‘unit’. The thing meant is thus what is often called depreciatingly 
‘clock-time’ (the clock being thought of as free from all the defects of 
our actual time-pieces). 

3745. traxoopay dpa odpaydy, ‘in the very act of ordering (lit. ‘mar- 
shalling’) the ovpavdés’. The revolution of the eight circles zs ‘time’. 
There are not two separate stages in fact, though in the narrative we have 


' Cf. Jamblichus tn Micomacht Introd, 1a (ed. Pistelli p. 11) reves 38 Wpigavro povada 
cidwy ecdus, ws duvape wayrTas mepiéexovoay Tous év dpiOuq Avyous. Kai yap oA yavos ty 
ined dy dnd Tpywvou péxp dneipou, xal oreped waa ecibeoty émupaivopevn, Kai a~paspurr 
Kai KOviKn, dwoxaTragrarinn Te Kal wAeupiat) xai Siaperpixty KTA, The terminoloyy 
(Suvdper wavTas wepr€xovoay) is that of a later age, but the material is not the kind of 
thiny the Neo-lythagoreans invented for themselves. The point may be illustrated 
from the special case of the ‘ polygonal’ numbers thus. The most general formula 
by the aid of which we can construct all the series of ‘polygons’ is the expression for 
the mth m-avunal number (# and m ranzing over the whole field of the integers). 
This sormula, though not actually given by ancient writers, is easily deducible from 
the rules fur forming the ‘ polygons "in Theon Smyrnacus (Lliller, pp. 36-41), and is 

Pets w—1 (ut—2) 


It follows at once that if we put # — 1 the expression reduces 
2 


J x Oo . e e 
lo 1+ —— = 1, n0 matter what value we pive to #; i.e. 1 is the first term of every 


series of ‘ polygons ’, 
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first to speak of the ‘making’ of the ‘circles’ and then of the ‘making’ 
of ‘time’. The two are aspects of the same process. 

37 © 1-3. tpdépas ydp ... pnxavarat, The sentence opens as though 
npL€pas Kal vuKTas Kal pyvas Kat éviavrovs were to be accusatives after the 
main verb, but before it is finished the construction is changed, so that 
instead of being governed directly by pyyavarac the accusatives are in 
anticipatory apposition to the grammatical object-accusative ray yéverw 
avrwy. The point is that time is not something existing before or after 
or besides the events which make up the life of nature, a sort of frame 
into which the events are put, which might still be something with a struc- 
ture of its own, if there were no events to fill it. It is itself a character 
of the events, or rather an expression of /4e most universal character of 
nature, its ‘passage’. Fully thought out this implies a thoroughgoing 
‘relativist ’ theory of time such that an empty time, a time without events, 
like that which Newton is rightly or wrongly credited with asserting, is 
a phrase without meaning. | 

37 © 3—38 D 5. tatta Sé wdvra . . . StaxptBodoyetoGar. It follows that 
expressions involving éense do not accurately describe what is ‘eternal ’. 
We often employ them (as when God is said to be He who is and was 
and is to be, or as when we say that the longer side of a triangle always 
subtends the greater angle), but such language is incorrect. ‘Was’, ‘is’, 
‘will be’ are distinctions which only apply to saéure, that which is always 
‘in the making’ (or to yvxy, for the same reason). It is yéveors, the 
character of ‘being in the making’, in virtue of which these distinctions 
belong to aicOyra (38 a 6 doa yeveots rois év aicOyoe pepopevors mpoonyer). 
Of that which does not ‘pass’ at all we can only say that it just ‘is’ such 
and such, and the ‘is’ of such a statement is not a present as opposed to 
a past or future. It is not the ‘is’ which means ‘is at this moment’; in 
fact it is a ‘timeless present’, as the ‘gnomic aorist’ in Greek is a ‘ time- 
less’ past. On the other hand, when we say that the past event ¢s past, 
what is happening now zs now, what will happen zs future, Timaeus holds 
that we are misusing the word ¢s, using it ‘catachrestically’. Properly ss 
should only be said of that which does not ‘pass’ at all. (Cf. the view 
of some psychologists that the ‘ present’ has no duration but is a ‘ knife- 
edge’.) Exactly in the same way we say of something which is quite 
unreal, a Centaur or ‘the greatest of all the integers’, that it zs a ‘non- 
entity ’ (76 2% dy uy dy elvac, 38 b 2). This, too, isan inexact use of the word 
‘is’, These remarks are made because the ambiguities of the word ‘to be’ 
gave rise in the early days of Logic to tiresome fallacies. Thus if you say 
that an event 7s happening, some one might object that if it zs, it does not 
happen, the happening is over; if it happens it cannot be said to ‘be’. 
What, e.g., do you mean when you say of a falling body, which 
conuinuously increases in velocity, that its velocity ‘at this moment’ ¢s 
x feet per second? This is a real problem of the very kind which 
inspired Zeno’s famous arguments about motion. But the confusions and 
ambiguities attendant on the use of the tenseless ‘copula’ also gave rise 
to a different set of difficulties which were exploited (as we see from 
Plato’s Sophis/es) for the purposes of mere eristic. You say that 4 is 
not &, e. g. that Socrates is not Theaetetus. This seems to be saying in 
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one breath that A #s and also that A is mof. I can hardly mean that 
Socrates has no being at all, yet I seem to be saying so. This particular 
difficulty about the meaning of a negative proposition was first thoroughly. 
cleared up by Plato himself in the Suphisées. To us it seems obvious 
that ‘A is not B’ does not mean that A is nothing at all, but only that it 
is something different from B. But the explanation, first given in the 
Suphistes, only seems so obvious because the teaching of the dialogue has 
been incorporated into the tradition of logic and made ‘current coin’. 
Timaeus is not supposed to know anything about the logical doctrine of 
the Sophisfes, and consequently he does not, like Plato in that dialogue, 
assert that ro py by €ore ay, that ‘what is not’ in one sense ‘is’ in another 
sense. He retains the hard and fast antithesis between what ‘is’ and 
what ‘is not’ exactly as Socrates does in the Repudlic, and holds that, to 
escape ambiguities, we ought properly to avoid using the word éore with 
reference to any subject which ‘ passes’ or ‘becomes’. Of yyvouzeva we 
may only use the past and future forms jy and éoraz. We may not even 
say of a past event that it zs a yeyovds or of a future that it éori yevyoo- 
pevoy, if we would speak with any precision. No doubt the words used 
by Timaeus are meant to recall the familiar verses of Parmenides ovde 
mor Ww ovd éorat, érei viv dott dpov ray, | ev, ovvexes (Fr. 8, R. P. 147), 
and ob yap prprore rovro Sayuq elvat py édvra (Fr. 7, R. P. 146). Timaeus 
belongs to the school against whom the polemic of Parmenides is most 
specially directed, but we see that he has pondered and learned from the 
polemic. - 

38 ag. oure wpecBurepoy ovre vedtepov. How does anything grow 
‘younger’ by lapse of time? Timaeus really means only to say that 
the ‘eternal’ grows no older as time goes on. But the Greek fondness 
for ‘ polar antithesis’ Jeads to the expression that a thing that gets older 
is growing mpeoBvrepoy avro avrov, i.e. older than it was at the beginning 
of the process. It follows, of course, that what has become ‘older than 
itself ’ must also have become ‘ younger than itself’, since ‘ younger than’ 
is the converse relation to ‘older than’, ‘This is how Timaeus comes to 
say ‘ to grow older or younger ’ when he means only what we express by ‘ to 
grow older’. Compare Charm. 168 c 10 and the intentionally humorous 
use of the same phrase in Parm. 140 e1-14126, and 151 e 3-153b 7. The 
dca ypovov of A gives a much better sense than the da ypovov of F.  ypovos 
is thought of as the agent which wears out the life of things, as in the 
lines of Sophocles, Ajax 646-7 dzrav@’ 6 paxpos xavapiOuyros xpovos | pve 
tT adynAa Kai pavévra xpinrrerat. 

g8 a8. xal apts rovtots Ere Ta Tordde KTA., SC. rperer A€yerOar rept THY 
é&y xpovw yéverwy lovoay, the words from xiwyoes yap to yéyover edn forming 
a long parenthesis. 

38 b 3-5. wept pév ody... StaxprBodoyetoGar. This is one of the places 
where Plato seems to give us a plain hint that he has not said his last 
word through the mouth of Timaeus. There is more which he could say 
about the resemblances and differences between alwy and ypovos, but he 
must not say now more than would be appropriate to a fifth-century 
Pythagorean exposition of cosmology. Unfortunately for us, there is no 
place in Plato where the more minute discussion Timaeus thinks irrelevant 
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to his purpose is given. We might perhaps think of the subtle discussions 
about the notions of ‘an instant’ (ro éfacpyys) and of the continuity or 
discontinuity of xivnots in Parmenides 155 e€ 4—157b5, but we cannot be 
sure how much of all this Plato means to inculcate seriously. We are 
expressly told (Parm. 135 c-e) that the ‘antinomies’ put into the mouth 
of Parmenides are meant as a yuzvagia, a preparatory ‘exercise’ in hard 
thinking. Plato offers no solution of any of them. 

38 b 6-9. xpdvos 8 otv ... kard-Suvapw q. 8 oty is the usual com- 
bination of particles when a writer or speaker comes back to his main 
subject after breaking off a digression which he thinks it irrelevant to 
pursue. ‘ Be that as it may, at any rate time came to be along with the 
ovpavos and will never come to an end unless the ovpavos comes to an end 
too.” We know already that in the opinion of Timaeus the otpavds will 
not come to an end. He has told us already that it was launched by 
God on an unceasing life for the whole of time (36 e 4 Oetay dpynv jptaro 
dravarov Biov mpos Tov ovpravra xpovoy). We shall see later on that 
there are even finite beings within the ovpaves who, though not inde- 
structible in their own right, are de facfo never to be destroyed. The 
reason why the ovpaves is to endure for all time is that if it did not it 
would not be ‘as like’ its ‘ eternal” prototype as it could be made. 

38 C 2-3. Sia réXous rdw dwavta xpdvoy yeyords te kai dv nai dodpevos. 
We have already seen sufficient grounds for refusing to find in the Zimaeus 
the notion of alternate cycles, or rather half-cycles, of growth and decay 
of the ovpaves. It is not meant that the otpavos is now, has been, because 
it has been produced an infinite number of times in previous cycles, will 
be, because it is to be produced again an infinite number of times in 
cycles to come. What is meant is simply that at every moment of time 
there are present events which were preceded by past events and will be 
succeeded by future events, i.e. that there never was a first event and 
never will be a last event. There are plenty of allusions in Plato to 
support the view that all processes within the xéapos from the revolution 
of the dwrAaveés to the life-history of an insect have their rhythmic periods, 
but there is nothing to show that he held that the whole cosmical process 
as a whole is cyclical or that he believed in the ‘ point-to-point’ repetition 
of any serics of events like the Pythagoreans of whom Eudemus speaks, 
or the Stoics or Nietzsche. As to the actual words, the Italian translator 
Fraccaroli seems to me prodaédly right in holding that the subject 6 (c 2) 
means xpdvos rather than the ovpavds, in spite of the redundancy of the 
following rov arayra ypovov. From this passage are derived the formula- 
tions given by later writers of Plato’s definition of Time. Theophrastus 
appears to have taken the definition to be % rov dAou wrepipopa, OF 7 TOU 
oAov xivyots (Theophr. @vatxat dofae Fr. 15, Doxegr. Grace. 492). Cf. 
[ Plat.] Definit. 411 b 3 ypovos HAtov xivnots, pérpov gopas; Aristot. Phys. 
A. 218% 33 of yey yap ryy Tou OAov Kivnow elvat pacw, oi dé THY chaipay 
avtynv, Where the first clause scems to refer to the account of the Z7macus ; 
Aetius, Placit, i. 22 (Doxogr. Gracc. 318) TAdrwv otciay xpovov mv Tov 
ovpavov xivyow. Xenocrates is said in the same passage to have given 
the definition pérpoyv rov yevyrav Kal xivyots aidios, and the Academic 
guoixds Histiaeus gopay dutpwv mpos dAAnAa, Speusippus (Plutarch, 
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Cuaest. Platonic. 1007 b) ro & Kivyoce roooy, which comes very near 
Aristotle’s dpO20s xivyoews Kata TO mporepov Kal vorepov (Phys. A. 219" 2). 
There was a question whether Plato means that time actually zs uniform 
movement or only that it is measured by such movement. On this dispute 
see A. Levi, // Concetfo del Tempo net suot Rapporti cot Problemi del 
Divenitre e dell! Essere nella Filosofia dt Platone, pp. 98-9. It seems to 
me, as I gather also to Mr. Levi, that the /umguage of Timaeus plainly 
tdentifies time with the uniform movement of a planet. 

38 c 5-6. HALog Kai ceAjyy... yéyovey. Time, as we have seen, means 
equable succession, If there is to be equable succession, time must be 
measurable. Hence for the origination of time the ‘ planets’ are said to 
be made to be the world’s great natural time-keepers. (Of course the 
axXaves plays this part also, since its revolution is the vvyOjpepoy, the 
‘natural day’ of twenty-four hours. But we should not advance far in 
the measurement of time if the vvxOnpepov were the only regular period we 
could determine.) Timacus is thinking of the astronomical problem of 
the construction of the Calendar, and hence specially names the ‘ planets’, 
especially sun and moon from whose revolutions we get the division of 
time into months and years, the starting-point of the student of the 
Calendar. Strictly speaking, the reference is to the sou/s which Timaeus 
and Plato himself believe to animate the ‘heavenly bodies’, as 1s shown 
by the fact that the actual making of the bodies is described as a distinct 
actatec 7. Plato is similarly careful at Zazws x. 898 d—8g9 b to distinguish 
between the souls which guide the planets and the planetary bodies, and 
to make it clear that it is these sou/s and not the visible heavenly dodres 
that he regards as divine. It is the yry7 of the sun, whether we suppose 
it to be ‘in’ the sun or to be connected with it in any way we like, that 
aman should look on as divine (Laws 899 a7 atrov 5y dewvov ravryv ryv 
Yuy7y, elite €y dppact €xovca npiv nALov aye Pus Tos aracu, cite Efwher, 
eG ows 0’ orn, Geov iyetoOat xpewy wavta avdpa). 

g8 c 5-6. ewinAny €xovra wAavytd. The name is worth noting. The 
word is, as Bt. has more than once reminded us, a disrespectful nick- 
name, the ‘tramps’ or ‘vagabonds’ of the sky. Probably, as he has also 
said, it is the use of this name for the ‘wandering stars’ which explains 
why Timaeus:later on calls the contingent and incalculable element in 
fact the wAavwyeévy airta or ‘errant’ cause. Greek astronomy at first 
took little notice of the planets, and the reason is a highly creditable one 
to the Greeks. To the practical man the planets are of no particular 
importance. The ‘fixed’ stars, the ‘householders’ of the heavens, are 
of great importance. They serve the navigator and the farmer by enabling 
aman to stecr his course at sea and to find his bearings by night on land. 
The risings and settings of some of them indicate the approach of the 
rains, the closing of the sea to navigation for the winter, the times for 
various agricultural operations. All this was known to the Greeks before 
the rise of science, and we read much about it in Hesiod’s Works and 
Days. Hence when science did arise it was natural that it should concern 
itself with the real nature of the bodies in which mankind had already 
learned to take a practical interest. But the ‘planets’ proper (I do not 
speak of the sun and moon, which are, of course, important to the 
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practical man) are of interest in pre-scientific days only to persons 
imbued with astrological superstition. They had been watched by the 
astrologers of Babylon long before the Greeks began to construct theories 
of the heavens. The Greeks were singularly free from the superstition 
of astrology, which is unmentioned in their classical literature and appears 
only to have been brought to the Hellenic world in post-classical times, 
mainly through the influence of Stoics who were themselves natives of 
Oriental cities. Consequently, the early astronomers, whatever they may 
have borrowed from Babylon, let the superstitious features of Babylonian 
Sternkunde drop. They busied themselves with the question of the 
nature and movements of the stars, but seem at first to have ignored the 
planets almost wholly. As we have seen, Pythagoras seems to have been 
the first even to make the simple identification of the ‘morning’ with the 
‘evening’ star, Similarly, the Pythagoreans were so little interested in 
the comets which have often been objects of superstitious dread that they 
regarded them as reappearances of one single planet which they called 
5 xouyrys, ‘the long-haired planet’. (Aristot. Jefcorologica A. 342 29 rar 
S "IraXcxav twes xat xadovpévwy WvOayopetwy va A€yovew atroy elvat roy 
awravyTwv aotpwy, adda dui wroAXov Te ypovov thy payraciay avrod elvat Kat 
Tv vrepBodyv eri puxpov. Thus the Pythagoreans have the merit of 
having recognized from the first that comets are members of the solar 
family, a truth which was vehemently denied even by Galileo in his 
controversy with Father Grassi.) The men of science would, moreover, 
naturally not spend much of their thought at first on the planets, precisely 
because it is comparatively so hard to discover any definite law in their 
apparently aimless rambling over the sky. It is characteristic of the 
Greek attitude to astrology that though Aristophanes makes fun of 
astronomers like Meton who set himself to correct the Athenian Calendar, 
he never so much as mentions astrological charlatans like the mashematict 
who are butts of the Roman satirists. 

38 C6. eis Stopicpdy nai dudaxhy dpiOuav xpdvou. They ‘divide’ or 
‘determine’ the numbers, because we use their revolutions as units for 
measuring time; they ‘guard’ the numbers, keep them safe, in fact 
provide a s/andard measure, in virtue of the equability of the revolutions. 

g8 C7. odpata Sé adtav, From the point of view of Timaeus it is the 
Youxat which are aira ra dotpa. Cf. the discussion in the Laz's referred 
to in the note on yALos.... rAavyra, 38C 5, Laws x. 898 d 3—-899 ¢ 1, with 
its conclusion éredy Wvyyn piv 7 Wrvyatl ravrwv TovTwY alti épavncay, 
Geovs avras eivac pyoopev, cite &Y GuHpaow evovca, (Ga ovTa, Kompovct 
Tava oupavoy, etre Ory Te Kai Orws. Note that, as often, even the oblique 
case atrov has not quite sunk to the colourlessness of our ‘ pronoun of 
the third person’; it is = spsorum rather than eorum, (As Vou Ltke It, V.1 
‘all your writers do consent that zfse is he: now, you are not spse, for 
I am he’). 

38 d 1-3. vedtynv pey...idvras. This settles for us the order of the 
first four of the seven wrAavyra as Moon, Sun, Venus, Mercury. The 
same order is found in the myth of Er, and appears to have been that 
generally recognized by the Pythagorean astronomers of the fifth century, 
who thus missed a truth which Anaximander had already grasped if his 
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‘wheel ’ of the stars is really meant to contain just the ‘morning’ and 
‘evening’ planets. The correct order, Moon, Mercury, Venus, Sun, is 
given by Theon of Smyrna (ed. Hiller, p. 138) as that of rivés rav Hva- 
yopecwy, but he produces no authority for it older than Alexander (? of 
Aetclia), unless we may assume that the phrase xapdia rod zavros men- 
tioned by Theon and others as a name for the sun implies that the sun 
holds the central position, and may also be taken to be Pythagorean, 
(though it mgh? possibly be Stoic, since the Stoics, like Aristotle but 
unlike Alcmaeon and Plato, regarded the heart as the central organ of the 
sensori-motor system). p:nomis 986 a—g87b implies the same 
order as the Repudlic and Zimaeus, so that this is clearly the arrangement 
adopted by Plato. Eudoxus and Aristotle followed the same order (cf. 
Aristotle AZef. A. 107317 ff. and Proclus 7 /oc. [Diehl iii. 62] xai yap 
‘ApuororeAns ovtws wero xai of audi roy Evdogov). According to Proclus 
(Diehl iii. 63) Anaxagoras was recorded by Eudemus to have adopted the 
same order, ’Avafayopas rovro patos tréAaBev (viz. that the sun comes 
next in order to the moon) as iordpyoev Evdynpos. (This, no doubt, 
means no more than that Eudemus knew of no author earlier than 
Anaxagoras, who had given the arrangement. As the early Pythagoreans 
did not write books, the statement of Eudemus is no reason for doubting 
that they also followed this arrangement; the question of the order of the 
planets must have been raised by them in connexion with their theory of 
the dpyovia in the heavens.) According to the Placita of Aetius ii. 7. 7, 
Philolaus definitely said, like Timaeus, that the sun was next to the moon 
(rovs wévre wAavjras, pe ods 7ALoV, bh w GeAnvyy), but this most likely 
only means that the order was given in the work known in later times as 
‘Philolaus’. Among later men of science Eratosthenes seems still to 
have clung to the Platonic arrangement, except that he placed Mercury 
immediately after the sun and before Venus (Theon 142, Chalcid. 
Comment. § 72). In Alexandrian times it came to be gradually realized 
that the sun must be placed beyond Mercury and Venus if the appear- 
ances are to be ‘saved’. We get the now received order for the 
‘planets’ in Cicero Somntum Scipionis 17. Macrobius (2 Somntum 
Sctpionts i, 18, 2) says that Cicero is here following Archimedes and the 
tradition of the ‘ Chaldaeans’; the older arrangement he believes to be 
‘Egyptian’, Apparently the pure astronomers were not absolutely 
agreed on the new arrangement even in the Alexandrian age. At least 
Theon (op. c##. 143) says that the pa@yparcxot were not unanimous, and 
speaks as though they still placed the sun next to the moon, and only 
disagreed about the positions of Venus and Mercury. I suspect, however, 
that this only means that Eratosthenes, the one pa@yparixds whom 
Theon names, followed the old order except for its misplacement of 
Mercury. Pliny (¥. XN. ii. 6) definitely adopts the new order (‘eorum 
medius sol fertur’), So, rather earlier, Philo (Vi#. Afoszs iii. 9) 6 yap 
WAtos ... péros tov &€ rerayuévos, The pseudo-Aristotelian de ALundo, 
on the other hand (3924 19 ff.), gives the Platonic arrangement and 
mentions no other, The final establishment of the true order of the 
‘planets’ was due to the authority of Ptolemy, (see Proclus, ed. Diehl iii. 
62-3, and Hypotyposis vii. 19 [ed. Manitius, pp. 220 ff.]). Yet even in 
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the fifth century of our era, enthusiastic Platonists could still attempt to 
defend the old Platonic and Pythagorean arrangement on the ground 
that Ptolemy’s arguments are not absolutely demonstrative. Proclus 
actually (of. c##. iii. 63) calls them mere mOavoAcyia (rav piv pabnparixaey 
ov moAvs Adyos mOavorAcyovvrwr), though they were in fact based on a 
careful computation of the perigee and apogee of the planets in question 
(see the editor’s note to Hypolypos. loc. ctt.). Macrobius (of. ett. i. 18. 3) 
defends the Platonic order by the false assertion that the moon is the 
only body which shines by reflected light and consequently the only one 
which is ‘below’ the sun. For further references to ancient theories 
about the order of the planets consult Martin Etudes n. 32. 

98 da. rdv iepdv ‘Eppot Acydpevov. This appears to be the earliest 
instance in extant Greek literature of the use of a ‘name’ for a planet. 
The full list of the ‘names’ of the gods after whom the planets are 
called is given for the first time in Ep~:nomts 987 b-c. It is said there 
that the éxwvupiar—they are not, strictly speaking, ‘names’ (évopara), 
but ‘designations ’ (star of such and such a god)'—-came originally from 
Syria. The present passage implies that the name ‘ star of Hermes’ had 
already found its way to the Greeks as early as the time of Plato’s birth. 
It was apparently the first of these érwvvpiar to establish itself, and is the 
only one used anywhere by Plato except in the Lf:nomis passage. 
Aristotle uses the designations ‘ star of Hermes’, ‘star of Aphrodite ’ for 
Mercury and Venus, ‘star of Zeus ’ and ‘star of Cronus’ for Jupiter and 
Saturn (ef. A. 1073 31-5) once. It should be noted that the employ- 
ment of the divine names as actual names of the planets is later, At 
first the practice is to say 6 rov ‘Eppov (dorjp), stella Mercuri, and the 


1 Thus the god from whom the éravupia is taken stands to the planet as the 
dpxwy stood to his year of office, or as the ‘ eponymous’ heroes of the Attic ‘tribes’ 
stood to the tribes. ‘Callias’ was not the name of the year 413-411 in which the 
‘Four Hundred’ were set up, nor ‘ Euclides’ the name of the year 403-402, the first of 
the ‘restored ’ democracy, but those years were ‘called after '—in the American phrase 
‘named for’—Callias and Iuclides, and were currently spoken of as year of Callias, 
year of Euclides. The association of Ares with the ‘red’ planet appears in the 
Homeric hymn to Ares (A/ymn. viil. 6), where the god is addressed as yopéns 
oxnurovxe, mupavyéa KuxAov édicoaw | alPépos énramdpas evi Teipecivy, Eva ce mwAdr | 
Capreyees tpitarns trip dvruyos aléy éxovo:. The age of the poem is unknown, though 
the (Orphic) ideas it embodies are ancient enough. There seems to be nothing in the 
language to exclude a date as early as the fifth century. The same planet was some- 
times called the star of Heracles (Theon 130, Pliny M. #. ii. 8, Macrobius Saturnal, 
lii, 12. 6) or of Apollo (Macrobius Saturnal. i. 19. 7). These names appear to have 
been less usual than that which has become traditional with us, since in the first of the 
passages quoted from Macrobius, the use of the name of Heracles is said to be 
‘Chaldaean’, ‘reliqui omnes Martis appellant ’, and in the latter, the appeal is to the 
nomenclature of unspecified ‘ peoples’, ‘apud multas gentes stella Mercurii ad Apollinis 
nomen refertur’. Venus was alternatively called the star of Hera or of Isis ( 7zmaens 
Locrus 96 e dvo 8 ladSpoyor dediy évri, ‘Epya re xal “Hpas, rov Adpodiras kai pwadvpor 
tot moAXAol xaXdéovti, Pliny MV. H. ii. 8 ‘alii enim Iunonis, slii Isidis, alii Matris Deum 
appellavere ’). Saturn had also the alternative name ‘star of the sun’ (Theon 120 @aivaw 
Te 0 Tu Kpovou mpocayopevopevos, ws 5€ tives ‘HAiov). This name appears to be as 
old as the fourth (7? fifth) century, since at Zprnomis 987 c4, where itis said, according 
to our texts, Kpovov avrov tives émanupiay pOéyyovra:r, A and O agree in the variant 
HAtov for Kpdvov. This is clearly likely to be the genuine reading, and should be 
restored to the text. Kpdvov is clearly intelligible as a gloss on #Aiov, but not #Atou as 
a gloss on the familiar Kpovovu. 
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like, not to use the god’s name in the nominative as an actual appellation 
of the planet.’ Alternatively in Greek the planets (exclusive of sun and 
moon) are called by fixed adjectival epithets, Saturn was datywy, the 
bright, Jupiter g@acOwy, the brilliant, Mars avpoes, the fiery, Venus 
éewrghopos OF Pwodopos, the star that brings the light, or go7epos, the 
‘evening ’ star, Mercury oriABwy, the gleaming. The full list of epithets 
does not seem to be accredited by any very ancient author, though it 
occurs, in conjunction with the designations after the gods, in the set of 
verses quoted by Theon (9p. cz#. 139) from Alexander (? of Aetolia).? 
This is perhaps the earliest occurrence of the whole list, but the individual 
epithets may be of any age. éomepos occurs in the Iliad (X. 318 éorepos 
as xaddurtos év otpav@ iorarat doryp), apparently as virtually a proper 
name, éwaddpos is in Hesiod (Zheogony 381 rots 8 pér dorépa tixt 
"Hoo dopor 'Hpyéveta). The other epithets may well be much less 
ancient, but mupoes ‘ ruddy ’ is likely to be old enough, and seems to be 
alluded to by the word wupavyéa in the /Zymn fo Ares as well as by the 
trépvOpov of Republic 61744, and the épvOpwraroy eye ypopa of 
Epinomis 987.7. (The Lexicons refer to [Arist.] de Afundo and Cicero 
de Nat. Deorum as the earliest authorities for the full list, and these will be 
the earlicst occurrences in extant literature if Theon is really mistaken 
about the authorship of the verses he quotes. Of course the use of the 
names may be much older. There is no sufficient reason to doubt that 
they are as old as Plato or.even as Timaeus, though we happen to be 
unable to prove the point.) 


1 T owe the following references largely to my friend and late colleague Mr. W. L. 
Lorimer. De Mundo 399° 9 6 ‘Epps Acyopevos, as printed by Bekker, is the reading 
of all MSS. except two (C G), which have ‘Epyov. (‘Eppou may, however, be right; 
cf. ib. 392* 26 dv lepov “Epyou xadovary éviot.) Mr. Lorimer refers also to the passage 
from Aristotle Metaphysics A noted in the text, efvar 3¢ ris Tpitns hia a Tous méAaus 
Tay pey drAwv idious, Tovs (Be 7H “Appodirns kad rou ‘Eppou rovs avrous... 70 8 mh7Gos 
Ty yey Tou Aros nai Te Tov Kpévov TO auTo éxeivy amebidov. But here ra rou Atws, Te 
Tou Kpévov mean, of course, T Tov Aids (rou Kpuvou) (dordp:), and as for 77s "Appodiras, 
rou ‘Eppou, I think Mr. Lorimer right in suggesting that this is ‘ conscious brachylogy’. 
tous 8¢ rou THs A. would be a very awkward expression, and rovus dé rov Tov ‘E. even 
more so. Cleomedes (perhaps ¢. A.D. 100) has riv "Agppodirny (i. 3,1. 11), and at 
li. 7 all the five names used in this way, though he also uses the genitives. Theo 
Smyrnaeus, who is in this part of his work epitomizing Adrastus, always, so far as 
I have observed, uses the genitives, except possibly at 180. 6 (Hiller) xepicrou Kpovou 
wat Ards, where, however, xwpiorou seems to be an obvious misreading or misprint for 
xwpis trav. Cicero in his version of this very passage has Afercurtus (with a v. 1. 
Mercuri for 5 rov ‘Eppov (38d 6). In the verses of Alexander quoted by Theon 
(139 Hiller) there is an unmetrical variant “Apys for Opixos “Apnos, whence Hermann 
conjectured Opnimos “Apys, (Chalcidius, in his Latin version of the lines, § 72, Wrobel, 
p- 140, has Armipotens, but this proves nothing, as he also has Cytherea for KuOepeins 
and Cytherius for Eppeiao.) Since all the divine names except “Apns are there given 
in the genitive by Alexander, "Apys seems to me probably a copyist’s error. In Latin 
(apart from the doubtful Afercurtus of Cicero, already mentioned), the nominatives 
appear repeatedly side by side with the genitives in Pliny M. //. il. 16 (13), e.g. 
‘Saturnus in Librae parte vicesima, lupiter Cancri quinta decima, Mars Capricorni 
vicesima octava, Sol Arietis xxviiii, Venus Piscium xvii, Mercarius Virginis quinta 
decima’, but further down, ‘Veneris tantum stella excedit eum binis partibus,... 
ab his Mercurii stella laxissime,... Martis stella quatuor mediis, Iovis media et 
super eam duabus, Saturni duabus ’. 

2 But, as we have already seen, the ascription is not beyond doubt. 
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g8 dg. els [dv] réxer pev... idvras. In spite of the universal testimony 
of the good MSS., backed by Proclus and Stobaeus, Bt. is clearly right 
in omitting the rév. The rovs of the ‘ vulgate’ is a blundering attempt 
to make a sentence which will construe. Venus and Mercury are put 
into circles which have the same period as the sun, but not into one and the 
same circle. The construction is eis (xvxAovs) iovras isddpopov Atw KiKAov, 
xvxAov being an accusative of the internal object after iovras. The error 
of the MSS. arises naturally from a half-conscious assumption that a’«XAor 
is governed by eis. Timaeus thus reckons the periods of these two 
planets at one year, which, seeing that the Republic (617b1) and Zpi- 
nomis (987 b 4) also make both planets ioddpoyor with the sun, was no 
doubt the accepted Pythagorean estimate, and is repeated regularly by 
later writers who mention the planetary periods. I need hardly say that 
it is far from accurate. The actual period of Venus is computed by 
modern astronomers at about 224 days, 16 hours, 49 minutes, that of 
Mercury at 87 days, 23 hours, 15 minutes. Hence the ‘ year’ of Venus 
is less than five-eighths, that of Mercury less than one quarter, of our own. 
But probably all that the Pythagorean astronomers had to go on was that 
neither Venus nor Mercury ever gets so far away from the sun as he goes 
through the Zodiac as the other planets do. Assuming that the paths of 
the planets are described round the centre of the earth, or some point in 
its neighbourhood, this would explain why they were thought to ‘ tie’ 
with the sun in his annual race. (Cf. De Morgan, Budget of Paradoxes, 
ed. 2, ii, 165.) 

38 d 4. thy 5é évavriay eiAnxdras adtw Sdvapiw. About this passage, the 
meaning of which was uncertain to the ancient expositors, there has been 
a very bitter dispute between C. W. and A.-H. C.W., whose arguments 
should be studied, in the last Par¢ of his pamphlet On the Interpretation 
of Plato's Timaeus, adopts very positively a wholly novel interpretation 
invented by Martin (E/udes sur le Timée n. 32, § z). According to 
Martin, what Plato means is that Venus and Mercury revolve in a sense 
counter to the sun.’ J.e. since the sun, as seen from the earth, goes 
through the Zodiac from W. to E. (eis ra érdueva), Plato means that these 
two planets traverse the Zodiac from E. to W. (eis ra mporyovpera). 
This view is wholly unknown to the ancient commentators. There are 
two insuperable objections to it. (1) If the two planets really revolved in 
a sense counter to the sun, they would, of course, be revolving in the 
same sense as the dzAavés, but nothing is clearer than the express state- 
inent of Timaeus that the circle of the Same revolves in one sense and 
that of the Other in the opposite sense. How could he have said this if 
he really meant that two of the bands into which the circle of the Other 
was divided revolve in the same sense as the circle of the Same? Or if 
Plato had made Timaeus fall into so manifest a contradiction, how is it 
intelligible that no later critic ever seems to have reproached him with it? 
(2) The theory is inconsistent with notorious facts. If the two planets 


1 Boeckh also adopted Martin’s view in Aosmisch. System des Platon p. 28, but 
without adding anything to M.’s own statement of the case for it. Iam bound to say 
that Boeckh does not appear to me to advantage in his interpretations of the geometry 
and kinematics of the dialogue. 
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really behaved in the way suggested, they ought not to get a little way 
from the sun and then approach him again, vanish in his light and 
reappear on the other side of him. I.e. they ought not to be ‘morning’ 
and ‘evening’ stars at all. They ought to gain steadily on the sun until 
they were diametrically opposite to him, and then advance steadily in the 
same sense until they have gained a whole revolution on him. But it is 
a notorious fact that neither planet ever gets far ahead of the sun or far 
behind him, and this is why neither is ever seen except shortly before 
dawn as a ‘morning’ star, or shortly after sunset as an ‘evening ’ star. 
What is more, Venus is the most conspicuous object in the nightly sky, 
after the moon, and Mercury is often clearly visible in the clear 
atmosphere of southern Europe. If either planet really went round the 
Zodiac in the reverse order, moving regularly from Aries to Pisces and 
from Pisces to Aquarius, the fact could be verified by the eye. Iam not 
myself an astronomer, but no one could make me believe that Venus has 
a motion of this kind, for the simple reason that I can see for myself from 
my own front-door that Venus moves from Taurus into Gemini and so 
on. Am] to believe that a man whom Socrates has described as the 
most eminent man of science of his time could not see the same thing for 
himself, or was so indifferent that he never looked at Venus before formu- 
lating his astronomical theory ? C. W., who treats all the doctrines of 
the dialogue as Plato’s own, remarks that we have no right to assume that 
Plato could not make a blunder, and the remark is true, so far as it goes. 
But we may fairly refuse to believe that Plato could have made a blunder 
of this mature and that no one in antiquity should ever have discovered 
that he had made it, unless it could be shown that the words of Timaeus 
will bear no other sense. No respect for the learning of Martin or C, W. 
ought to blind us to the fact that their explanation of the passage is 
monstrous. A.-H. is quite justified in refusing to accept Martin’s sugges- 
tion. Unfortunately, the attempt he makes to give a rival interpretation 
is confused by several bad mistakes. He falls into the error of repre- 
senting Martin’s guess as the traditional theory ; the view which he gives, 
apparently as an original solution of his own, seems to be a rather un- 
skilful combination of one or two explanations which really were put 
forward in antiquity, and in attempting to illustrate it by a diagram from 
the Astronomy of Arago, he has chosen one which does not correspond 
to the description he gives of it. C. W.’s success in exposing these weak- 
nesses tends to conceal unduly the hopeless impossibility of his own and 
Martin’s view. The genesis of this view, I imagine, is a misunderstand- 
ing of the words 36d4 xara ravavtia aAAyAos mpocéragey iévat Tovs 
xixAovs, the true explanation of which—actually given by Proclus—has 
been already pointed out in my note on that passage. So far, and no 
further, A.-H. seems to me to be in the right as against his critic. , The 
rest of his explanation is unfortunate and apparently incoherent. He 
suggests that the ‘contrary motion’, whatever it may mean (Timaeus, by 
the way, does not speak of a contrary mofton at all, but only of an évayria 
divayus, a ‘contrary tendency’ or ‘ quality’), is attributed to the sun as 
well as to Mercury and Venus. But the words of the text are that the 
two planets have an évayria air@ (sc. ro HAip) Svvapus, So that what is 
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meant is manifestly some character in which Mercury and Venus differ 
from the sun. If A.-H. means that over and above the peculiarity in 
which the two planets differ from the sun, they have a/so a motion, shared 
by the sun, in the contrary sense to that of the extra-solar planets, he is 
interpolating an additional theory of which Timaeus says nothing and 
which is equally unnoticed in Republic 617 and Lprnomrs 987 b. (In the 
second passage we are expressly told that the dzAavés revolves in the 
Opposite sense to a// the seven planetary circles, évayrios éxetvas ovpraciw 
mopevetac). Further, A.-H.’s own explanation, when we come to it, is 
that what Timaeus is speaking of is ‘ retrogradation’, and it is notorious 
that the sun has zo motion of retrogradation. The speculation about a 
‘contrary motion’ common to Venus, Mercury, and the sun is thus incon- 
sistent with A.-H.’s own theory about the meaning of the évayria duvayus. 

Perhaps the best way to arrive at an opinion of our own is to begin by 
considering what are the chief irregularities of the planetary movements 
Known to early Greek astronomers which would naturally call for some 
explanation. Now there are two striking irregularities of which any 
_ attempt to analyse the planetary orbits into complexes of regular and 
uniform motions must take account, as e.g. the famous theory of 
Eudoxus did. (1) As viewed from the earth, the planets proper do not 
appear, like the sun, to go steadily round the ecliptic from W. to E., but 
to retrace their steps periodically and move for a while backwards (eis ra 
rporyoupeva) against the sense of the sun’s annual orbit, then to arrest 
this movement of retrogradation and remain stationary, and then to 
resume the original advance from W. to E. They thus seem from time 
to time to make sinuations and loops in their path, though its general 
direction is from W.to E, (2) Apart from these facts of ‘ retrograda- 
tion’ (izrorodicpos) and ‘station’ (ornprypds), the planets do not proceed 
evenly through the median plane of the Zodiac, but make ‘ excursions in 
latitude’ (aAdros), moving sometimes to the N., sometimes to the S. 
of a median plane. This was fancied to be true even of the sun. 
Both sets of facts were well known in the ancient world, and both are 
taken account of in the most famous astronomical theory of pre- 
Alexandrian times. Eudoxus required a combination of three axial 
rotations to explain the movements of sun and moon, one for the daily 
revolution, one for the periodic path through the Zodiac, and one to 
account for the excursions in latitude. For each of the remaining bodies 
he added a fourth rotation to account for retrogradation and _ station. 
These are the two outstanding and recognizable peculiarities to be 
accounted for, or at any rate, recognized, in a description which begins by 
assuming that all the ‘ planets’ move in concentric circles. There is thus 
a certain antecedent likelihood that Timaeus is referring to one or both 
of these sets of ‘appearances ’, though, if he is, we shall need, of course, 
to explain why peculiarities common to all the sun’s satellites should be 
mentioned only in the case of the two which are ‘intra-solar’. Starung 


1 T have not mentioned what might seem the most patent fact of all, the appearance 
of the two intra-solar planets Mercury and Venus alternately as moming and as evening 
stars, because, as we shall see, this is really a consequence of the facts already 
mentioned. 
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with this general presumption, we may turn to the ancient expositors to 
see whether we can get on the track of a sound tradition as to the mean- 
ing Of the words rnyv dé évarvtiav , .. éwrddpos, ‘but having the tendency 
opposed to his; wherefore the sun and the star of Hermes and the morn- 
ing star catch one another up and are likewise caught up by one another’. 
First of all, I would, however, point out that a number of the proposed 
explanations recorded by Chalcidius and Proclus may at once be set aside 
because they introduce the notions of eccentrics and epicycles, which 
belong to the more advanced astronomy of the Alexandrian and later 
ages. When the theory of concentric movements, in the form given to it 
by Eudoxus, of the axial rotations of spheres with a common centre, was 
found, even with the additional complications introduced successively by 
Callippus and Aristotle, inadequate to account for all the ‘ appearances’, 
the notion was introduced that the proper motion of a planet is not really 
performed in the great circle of the Ecliptic, but in another which has its 
centre either on the circumference of this great circle or at some point 
within it other than its centre. If the former is the case, the circle in 
which the planet moves is called an epicycle, if the latter, an eccentric. 
(See the illustration of both types of hypothesis from the special case of 
the sun in Theon, of. cié., ed. Hiller, pp. 151-172.) The centre of the 
epicycle was, of course, supposed to revolve with the revolution of the 
principal circle, or, as we should put it, to travel round the principal 
circle in one period while the planet itself is being carried round by (or 
as we should say, travels round) the epicycle in a second period. By 
imagining as many of such epicycles as you find necessary, or by a 
sufficiently adroit choice of a centre for the ‘eccentric circle’, you can 
describe the actual apparent motions very accurately, though the scheme 
becomes exceedingly complicated.’ It was its complexity which made 
astronomers welcome with relief the return of Copernicus to the helio- 
centric astronomy propounded in the third century B.c. by Aristarchus of 
Samos and perhaps, before him, in the Platonic Academy.? He himself 


1 e.g. when you find yourself driven to suppose that a planet moves in an perce 
with its centre on the circumference of a circle which is itself ‘eccentric’. Cf. the 
account of the orbit of Mercury in Proclus //yfotypos. vy. 30 (Manit. 150) ff. Hence 
Milton’s description of the celestial sphere : 

With Centric and Eccentric scribbl’d o’er, 

Cycle and Epicycle, Orb in Orb. (/. Z. viil. 83.) 

* Though the evidence for this is not really very strong, Fora discussion of it see 
the chapter on Heraclides of Pontus in Heath’s Aristarchus of Samos, and Ritter, 
Platon ii. 371-5, Platos Gese(ze, Kommentar 238 ff. The words of Simplicius, on the 
strength of which Schiaparelli wishes to ascribe to Heraclides, and C. Ritter possibly 
to Plato himself, the Copernican theory (Simplicius in Artstote/is Physica B. 793° 22; 
where the immediate authority seems to be Alexander of Apbrodisias quoting from 
the astronomer Geminus who in turn is quoting Posidonius—d&0 «ai wapedOav ris, pyaiv 
‘H. 6 Tlovri«ds, [ercrer] Sr: wal aivoupéyns mus THs yns, Tov 8 HAiou pévovTds mms, 
Suvarar h wept rov fArov davopévyn dvoparia ag esda:) secm to be corrupt, and no 
convincing correction suggests itself. At best they only tell us that some one, possibly 
Heraclides himself, maintained that the visible irregularities in the sun’s motion 
might be explained by ascribing some sort of motion to the earth. There is nothing 
to show that the «:vovgeévns mws means having the particular motions ascribed to the 
earth by Aristarchus and Coffernicus. I do not even feel sure that the 7s may not 
conceal the name of Timaeus, and that the motion meant may not be that which we 
shall find Timaeus asserting. 
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said that he had been led to the theory by reading that the Pythagoreans 
believed in the movement of the earth, and the first censure passed on 
Galileo was for teaching ‘the doctrine of the Pythagoreans, held also by 
Nicolaus Copernicus ’ (Greek Philosophy, Thales to Plato 5). We must, 
however, not attempt to explain anything in the Zzmaeus by dragging in 
the epicycles or eccentrics. The origin of the whole ‘ Ptolemaic’ theory 
is only intelligible as an attempt to introduce a necessary correction into 
the Eudoxus-Aristotle machinery of the ‘spheres’. The theory is said 
to have been first sketched by the famous third-century mathematician, 
Apollonius of Perga,! but the two chief elaborators of it were Hipparchus, 
in the middle of the second century 8.c., and Ptolemy, at the end of the 
first third of the second century a.p. Dercylides, in his discussion of 
the myth of Er, rightly refused to admit that ‘ eccentrics’ should be intro- 
duced into the Repudblic to account for the motions of planets, xara 76 
BaGos (i.e. for perigee and apogee, Theon, of. ct/., 201. 7 mdAw wapatreiras 
Kat ths Kata To Babus Kwwycews airias elvac Tas éxxevtporyras, wept dé 
KévTpov €y Tt 70 airys Kai KOCpoV 7yeiTaL Tois KaT OUpavov HeEpopevots act 
ryv xivnow elvac). The last clause of this sentence shows that Proclus 
has Dercylides behind him in his reiterated denial that Plato knew any- 
thing of either epicycles or eccentrics.2, We may now consider the 
various ancient interpretations. The Zimaeus Locrus omits the clause ryv 
S¢ é€vavriay . . . €woddpos altogether, but inserts a long explanation, 
96 e-g7 a, to the effect that the same planet appears sometimes as a 
morning, sometimes as an evening, star (6 yap atrés woxa pev Eorepos 
yiyvetat, érdpevos TO GXiw TocovTov 6xdGoy py bd Tas abyas aita apavicOy- 
pev, woxa 5€ éGos, aika mpoayentat TH GAiw Kai tpoavaréAAn or dpOpov). 
This looks as though the writer meant to explain that the évayria dUvapus 
is the appearance of Venus and Mercury alternately as morning and as 
evening stars. Chalcidius discusses the matter in §§ 109-12 of his 
Commentary, giving the following account of the views known to himself. 
(1) ‘Some ’ explain that the sun ‘ naturally’ moves from E. to W., but in 
the course of a year describes an epicycle from W. to E., but the prin- 
cipal circles of the two planets as well as their epicycles are traversed 
from W. to E, (a view which must be rejected for the reasons given 
above). (2) Some think that what is meant is that Mercury and Venus 
appear alternately as evening and morning stars. In the former case, 
when they disappear at conjunction, they ‘catch up’ the sun, in the 
latter, it is the sun which ‘catches up’ them. (This is, in fact, the ex- 
planation also hinted at by Zimaeus Locrus, loc. cit.) (3) Heraclides of 
Pontus (a personal disciple of Plato) urged that Venus appears now 
‘above ’, now ‘below’ the sun, making an excursion of 50° in either 


' Proclus /7yfotypos. v. 79 (ed. Manitius, p. 174). 

2 Proclus t% 7imaeum (liehl) iit.65 5 3€ ye Oetos "IauBAcyos obre rds Tav tmatxAoyv 
wapeioxuarnoes drodéxerat ws peunxaynpuévas Kai dAAorpios Tov MAdrawos elcayopévas : 
tn Nenipubl, ii, 229 (Kroll) «at phy nai 7rd rots émxvadous troridecGa: waytdwaciy 
dromov xrd.; /1yfolypos. vii. 55-7 (where Proclus is giving his own verdict on the 
Ptolemaic system) mpos 5¢ av rovras nai niropatiopévn gaivera: Trav pepnyaynutvaw 
Tovray uwobecewy  mapadoas , . . tiva rd ainia, rd ws dAnOds ye alria Adyw, wal A 
parigra Yuyx7? xaridovea nénavra ndons wiivos, obdanws Aéyovow, erA. (Proclus thus, 
like Newton, demands causae verae in astronomy.) 
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sense. She is furthest E. of the sun when she appears as an evening, 
furthest W. when she appears as a morning, star. This, to be sure, is 
simply a more precise statement of the view which has already been given 
as (2). The name of Heraclides carries weight from his personal 
association with Plato. (Chalcidius never mentions any other early 
Academic expositors by name at all, and this is a fair reason for holding 
that he took his references to their views at second-hand.) Proclus gives 
it briefly as his opinion that the astronomical facts Plato has in mind 
are those of ‘ advance ’ on the sun, ‘station’ and ‘ retrogradation ' (sporo- 
diapos, oryprypos, tromodio pos, op. cit. iii. 68), This is identical with the 
interpretation Chalcidius ascribes to Heraclides of Pontus and with that 
of the Zimaeus Locrus. It seems to me, therefore, that as the interpreta- 
tion really has a tradition behind it which goes back to the first genera- 
tion of the Academy, we should accept it. The évavria dvvayus will 
mean, as A.-H. says—though he was unlucky in his choice of a diagram 
to illustrate his statement—the tendency of the two planets to ‘ retrace 
their steps’ periodically, which is, of course, not exhibited by the sun, 
who keeps steadily on. But if this is the correct interpretation, a further 
question arises at once. Why is this tendency only attributed to these 
two planets? All the planets exhibit ‘ retrogradation’, and it is Mars 
which has the greatest arc of retrogradation of them all. (The fact was 
well known in the age of Socrates if we may accept Bt.’s view that at 
Republic 617 b 3 the words padrcora trav dAAwv, which are given by Theo 
Smyrmaeus 145. 19 after éravaxvxAovperov, are really a line of the text 
which has accidentally dropped out in the source of our extant MSS.') 
The explanation seems to me simple, and indicated by the remarks of 
Heraclides. Venus and Mercury, the intra-solar planets, do not get so 
far away from the sun as the extra-solar planets. ‘he maximum distance 
for Venus was reckoned, as we have seen, at 50° E. or W., that for 
Mercury at 20° N. or S. (Chalcidius Comment, § 70, p. 138 Wrobel). 
Hence these two planets are never e. g. in diametrical opposition to the 
sun. They only appear either very shortly before dawn or very shortly 
after sunset, and so are his safe//:/es in a very special sense. It is the 
very way in which they seem to dog his steps so closely which makes 
behaviour that passes unremarked by Timaeus in the other planets call for 
a word of notice in their case. Or, to put the point ina different way, 
there are two different aspects under which you can look at ‘ retrograda- 
tion’ and the connected appearances. You can look at them relatively to 
the planets’ course through the Zodiac; then what you will note will be 
the planets’ periodical ‘moving back’ from a sign to the one ‘before ’ it. 
- Or, in the case of the two planets which are nearest to the sun and within 
the earth’s orbit, you can look at the same facts relatively to the planets’ 
behaviour to the sun, as an alternate ‘ gaining on’ the sun and ‘ falling 
behind’ him. It is from the second point of view that T. is looking at 
the matter here. (Even if neither planet ever got so far in advance of the 
sun that in returning to conjunction with him it moved back out of a sign 
of the Zodiac into the one before, it would still be possible for the planet 


* EGPAS 3040.1. I certainly do not believe that Theon or his authority Dercylides 
would have added the words dé suo. 
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alternately to be ‘caught’ by the sun and to ‘catch him’) Of course, 
this statement about the évavria Suvayus is a mere record of the appear- 
ances; it does not in any way account for them, Timaeus does not tell 
us w/y the two planets and the sun in turns gain on one another. No 
explanation could be offered by a man who assumed all three to be 
revolving with uniform velocities in the same sense and with the same 
period in concentric circular orbits, Eudoxus, as we shall see, put 
forward in the Academy itself a theory expressly designed to account for 
these ‘anomalies’ as well as others, but Timaeus takes no account of the 
theory. He could not be made to show any knowledge of it without a 
flagrant ‘ anachronism ’, 

I have not raised the question of the soundness of our text as it 
stands, It might be thought that the ry creates a difficulty, Ought we 
not to have simply évayriay Svvayzv without the article ? Cicero translates 
the phrase ‘vim guamdam contrariam’. Hence Professor Shorey’s 
suggestion to read wy for ryv. I do not know that Cicero’s guamdam is 
evidence of anything. His translation is by no means painfully accurate 
in small points, and it is quite possible that he added the guamdam on his 
own account. As Martin says, he may have introduced the vagueness 
because he did not himself understand precisely what Timaeus means. 
Or it may be meant as a mere literary grace. On the other hand NHI 
is sufficiently like THN to make the conjecture palaeographically a good 
one. But is it absolutely necessary? We may find Timaeus’s language 
puzzling at times merely because we know so little about the phraseology 
of Pythagorean astronomers in the later fifth century, The article may 
mean ‘ the (familiar) évayria Svvajus ’. 

38d 6-e1. rA8 ddAa... wapdoxot. Presumably this reluctance to 
enter on an irrelevant discussion of further details means that the filth- 
century Pythagorean astronomers had said relatively little about the 
extra-solar planets. The suggestion of a fuller explanation at a ‘ fitting 
opportunity’ only means as much as our own colloquial references to 
‘another time’, viz., that the thing is not going to be done now. 

g8e5. twa, The bodies became {oa when conjoined with yryxat 
It is nowhere said whether the planets have ywyai of their own or are 
simply animated by the one cosmic yyy. Proclus always insists on the 
former view, but we have no right to be too sure that Timaeus had even 
asked himself the question, To answer it, as it seems to me, we should 
need to know whether the planets, like the stars, are supposed to have 
axial rotations of their own. If they are, then there must be yYryai of the 
planets themselves to cause these rotations. Proclus assumes that the 
planets have such axial rotations. 

39 AI. dd tis tadrod popas lovons re xat xpatounémms. This is the 
reading of all the best MSS., and was obviously in their common source. 


? But even in this case, the appearances include retrograde motion of the planet. 
Venus e.g. does not appear after petting ahead of the sun to stand still until she is 
caught up, but to stand still and then travel back to meet the sun. Only this side of 
the transaction would be still more apparent in the case of the extra-solar planets, 
which travel as far as 180° from the sun in the Zodiac, and are then said to be 
in ‘ diametrical ’ opposition to him. 
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But it raises a difficulty which seems insuperable. Timaeus means to 
Say that the circles of the Other were ‘ warped’ or ‘ twisted’ by the com- 
bination of their movement with that of the Same, which is in a different 
plane. But how can the revolution of the Same be said to be ‘ over- 
powered ’ in this process, when we have been told expressly that the 
xparos was given to the undivided circle of the Same? Cicero renders 
the clause ‘(in eiusdem naturae motum incurrentia) in eaque haerentia 
atque impedita’. This implies that he read accusatives for the genitives 
tovens and xpatovperyns. His words might represent either iovra te xai 
Kparoupeva OF lovoay Te Kat Kpatroupevyy. Chalcidius has ‘ motus obliquus 
per directum eiusdem naturae motum uertens semet utpote constrictus ’, 
which manifestly renders d:a rs travrov dopas iovoay te Kal xpaTouperny. 
The comments of Proclus do not seem to me to show with certainty what 
text he had before him.’ My own opinion on this evidence is that iovcay 
Te Kal kpatoupévyvy was the oldest text, and that the genitives have got 
into our good MSS. by an easy false assimilation to the case of dopas. 
(The accusatives in later MISS. probably do not represent any vestige of 
the true tradition, but are a deliberate and obvious conjectural correction). 
I would therefore restore the accusatives on the evidence of Cicero and 
Chalcidius. Hermann, the Ziirich editors, and Bt. print the genitives, but 
I can hardly believe they suppose them to make sense. Presumably they 
do not feel sure what the precise original text was, since iovra te xat 
xparovpeva, Would also give a correct sentence with tle requisite sense 
and might be what Cicero had before him. It should be noted that the 
Latin version of Ficinus, which sometimes affords evidence as to the 
readings of MSS. no longer extant, has ‘secundum alterius diversaeque 
naturae obliquam agitationem eiusdem ipsius agitationi subiectam ’, which, 
at any rate, seems to imply xparovpéevny. The dca must mean ‘through ’ 
in the local sense, not ‘ by the agency of’, and this is a further objection 
to the genitives iovons and xparovpeyvys. Even apart from the difficulty of 
Kparoupeévns, the sense of the MSS. text could only be that the circle of 
the Other is oblique to that of the Same ‘in virtue of the movement of the 
Same’, But it is not true that the obliquity of the Ecliptic in the theory 
of Timaeus is an effect of the diurnal revolution. There is no question 
of offering any explanation of its obliquity. The Demiurge is just 
supposed to have inclined the circles to one another and that is the end 
of the matter, We are dealing with an ‘ ullimate collocation ’. 

39 22-g. 7d péw peifova...mepiyeww. Note the complicated and 
artificial character of the construction. The subject of mepeyecv, like that 
of éyern6y and éyuaber, is the odpara of 38e5; this is broken up by 
‘partitive apposition’ in a 2 into ro pev and ro dé, then in a 3 ra pev and 
va d€ are substituted for these singulars and the whole collective subject, 
the cupara, resumed as subject to wepeyew. Tr. ‘and in virtue of the 


1 He says (Diehl iii. 74) ro:avry 82 ovca 4 Oarépou wepipopa 8d THs Tavrov re elor 
wal xpareiras, which implies the reading iovcay... «parovyévny, and he assumes all 
through his remarks on the passage that the popd rov @arépou xpareiva:. It seems to 
me that he had the accusatives before him, but the MSS. are divided abont the text of 
the lemma, and his latest editor, Diehl, thinks the testimony there in favour of the 
genitives. 
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movement of the Other, which is oblique, while it moves through the 
motion of the Same and is controlled by it, some of the bodies traversed 
a greater, some a smaller orbit, those which traversed the smaller revolv- 
ing faster, those which traversed the greater, more slowly’. The words 
make it clear that Timaeus regards the moon as the swiftest, Saturn as 
the slowest, planet, and thus show beyond dispute what has been assumed 
in earlier notes, that by the rayy of the circles he means simply the 
‘periodic times’ of the planets, not their ‘ velocities in their orbits’. It 
is roughly true that the nearer a planet is to the centre of the system the 
greater is its velocity in its orbit, but Timaeus could not know the real 
reason for this. Saturn, from his point of view, is the slowest planet 
simply because Saturn takes so long to get round his orbit; he does not 
allow for the much greater distance which Satum has to go. 

39 24-5. TH 8} tadrod . . . xatadapBdvecOar, The meaning has 
already been explained. If we suppose all the celestial revolutions to be 
performed in the same sense, we shall have to say that Saturn is the 
swiftest planet because he most nearly keeps pace with the dzAavés, the 
moon the slowest, because she falls most behind. Hence we shall think 
of the moon as caught and passed in the race by Saturn. But the 
recognition that the planets move in their orbits against the dAavés 
requires us to correct our language. Saturn will be the slowest of the 
planets because the dzAaveés takes longest to pass him, and so we shall 
have to say that really it is Saturn who is caught and passed by 
the moon. 

39 a 6-b 2. mdvras yap... dwépawev. A.-H. goes astray about the 
grammar of the clause. He is, of course, right in saying that the words 
dia. 70 Sty... dua mpoievar ZO with orpédhovea éAtxa Only, and not with the 
main enunciation. (Even if all the revolutions went on in the same 
plane, it would still be possible, as we have just seen, to ‘call the swiftest 
the slowest’. Indeed, you migh/ make the mistake in the special case of 
the ‘swiftest’ and ‘slowest’ of all, as all the geocentric systems of 
astronomy did by attributing a period of 24 hours to the amAavées, and no 
motion at all to the earth, though this is not what Timaeus has in mind.') 
But A.-H. makes a nonreal difficulty about the subject of zpotévat, which 
he supposes, by an extraordinary licence, to be ryv ravrod popay and riv 
Garépov dopay jointly. It is really an ‘understood’ subject, which may 
either be ra mepudvra OF rovs xvxAovs; Stallbaum, as so often, is right 
about the grammar, translating ‘orbes eorum in gyrum agitans eo quod 


1 Proclus explains the connexion of thought quite correctly (Diehl iii. 78-9) ovre 
yap Tovro alriov THs EAiKos, 76 S¥0 pépecOar popas TaV wWAavyTay Exacrov, GAAG TO ént 
Aofou xiveiabai KUKAOU mpds Tov lonpepydy ... unMoTEe ov Td piv Biyh KaTd TdyarTia 
mpoiévat roourdy éariv, ov pdvov 7d Gua xiveicOa: pds dvarodds xai duces, dAAA Kal 
xard wddros kai xard Babos ., . ava yap al dv0 xwnoeis THY EAcKa ToLovat peTa THS TOU 
savros gopas. J.e. he rightly holds that &y7 refers to the fact that the two movements 
are in different planes, I cannot, however, believe that any reference to movement 
ward BaGos is intended. Timaeus nowhere else takes any notice of perigee and 
apogee, and to find it here we have to suppose that 8&7 means ‘in two plancs dessaes 
that of the diurnal motion’. This, I think, is incredible. Chalcidius (Comment. 
§ 116, ed. Wrobel 181) seems mistakenly to suppose that a spiral of Archimedes is 
what is meant by the €Ad¢. At least, his account of the way a spiral is produced only 
applies to that curve. 
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dupliciter contrario simul motu procedebant’. Axa is adverbial accusa- 
tive, ‘twisting corkscrew-wise ’, ‘giving a screw to’. Properly éAc¢ is an 
adjective = ‘twisty’, as in Homer's é\cxas fois, which seems to refer to 
the ‘rolling’ gait of the animal. As a noun it means anything curly or 
twisty, particularly the curling tendrils of the vine, the coils of a serpent, 
various mechanical screws. (See L. and S., sud. voc.) So orpédpew 
ékuxa = ‘to give acurl to’. We must not think of a curve all in one 
plane, like the familiar ‘ watchspring ’ coiling curve known as the ‘ spiral 
of Archimedes ’, since the two components of the ‘curl’, the revolutions 
of the Same and of the Other, are in different planes. We must think of 
a ‘corkscrewing’ motion. éA:.xes are mentioned more than once by 
Aristotle as ‘mixed’ paths resulting from a combination of the two 
ultimately simple motions, rectilinear translation and circular revolution, 
i.e. combinations of a twirl anda slide. This is exactly what a cork- 
screw motion Is. 

The phrase about the corkscrew raises a question of which the editors 
do not take sufficient account. It is true that a spectator placed outside 
all the motions of the solar system and regarding himself as at rest, 
would see the movements of the planets as spirals ; with respect to axes 
of co-ordinates ‘ at rest in Newtonian space’ or ‘ at rest relatively to the 
ether ’—if these phrases mean anything, which is doubtful—the motions 
are spiral. But is this all that Timaeus means? I think it is not; the 
spiral character of the movements is not really needed to explain why we 
come to regard the swiftest planet as the slowest. The movement is a 
spiral not because it is composite but because the two components are in 
planes inclined to one another. Hence I think T. must be intending to 
refer not to the motions of the system in ‘absolute’ or ‘ Newtonian’ 
space, which we, of course, do not see, but to something which we do 
see. He means that the ‘apparent’ motions of the sun and planets, as 
viewed by a spectator on the earth, are corkscrews. Now this is in fact 
partly true. The planets do not appear to an observer on the earth to 
describe an exact circle in the median plane of the Ecliptic in their 
various periods. They seem to make excursions ‘sideways’ or ‘in lati-e 
tude ’ (xara wAaros) from the true circular path through the ‘ middle of the 
Zodiac’. The ancients strangely extended this conception to the case of 
the sun. On the other hand, Eudoxus seems to have deliberately ignored 
the dvwyodda of the seasons, though the fact had been discovered in the 
fifth century. (See Heath Aristarchus of Samos pp. 198-200.) It is 
not clear whether Timaeus means to allude to it here or not. The most 
natural interpretation of his words is perhaps that he, like others, assumes 
the sun, as well as the other ‘ planets’, to have a motion in ‘latitude ’. 
The paths of the outer planets are still more complicated corkscrews. 
Now we know that these ‘ irregularities ’ were a special object of interest 
to Plato and his pupils, though it would be absurd to suppose that they 
discovered the facts for the first time. In fact, it was just these irregu- 
Jarities (dywyadia:) which provided the starting-point for the famous 
astronomical theory of Eudoxus, adopted and depraved by Aristotle. 
Our fullest information about this matter comes from the commentary of 
the Neo-Platonist Simplicius on Aristotle de Caelo, 29324 ff., with which 
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may be compared the briefer account of Theo Smyrnaeus (ed. Hiller, 
pp. 178-81). Simplicius tells us his authorities for what he says. He 
drew from a compendium by Sosigenes, a Peripatetic of the second 
century a.D., but Sosigenes was repeating the statements of the eminent 
mathematician and associate of Aristotle, Eudemus of Rhodes, who wrote 
the first history of Greek mathematics. So that, though Simplicius lived 
in the sixth century a. p. (he was one of the seven philosophers who 
migrated to Persia after the closing of the schools by Justinian in 529), our 
information comes from an exceptionally competent fellow-student of 
Aristotle, and is thoroughly trustworthy. According to Eudemus, Plato 
gave the impulse to the whole theory by propounding in the Academy as 
a subject for research (xrpoBAnpa) the question ‘what are the simplest 
assumptions on which the apparent motions of the planets can be 
explained as resultants of the composition of perfectly uniform simple 
motions?’ (rivwy trorefecav Suorav Kal reraypevwn Kuwycewy StarwO7 Ta, 
Tept THS KwHTEWS Tov TAaVWLEevwY Gavopeva;). Eudoxus, the eminent 
mathematician and philosopher, who had transferred himself and his 
pupils from Cyzicus to Athens to co-operate with the Academy, and is 
otherwise interesting as the author of the doctrine of proportion followed 
in Euclid Ziements v, the inventor of the method of Exhaustion, out of 
which the Integral Calculus was to be developed, and the founder of 
philosophical Hedonism, offered a solution which Eudemus regarded as the 
first complete theory of planetary motions propounded by any Greek (xai 
aparos Tav EAAynvwv Evdofos 6 Kyidtos, as Evdnpos .. . areuynpovevoey 
2. daoGar A€éyerat tHv roLovTwy brofécewv). He proposed to analyse the 
movements of each planet into a combination of rotations of concentric 
spheres, the common centre of all the spheres being that of the earth, 
which is also the centre of the universe. (These spheres, as we shall see 
directly, were supposed to be purely ‘ideal’ or ‘ mathematical’, not to be 
actual physical globes. It was Aristotle’s unlucky idea to turn them into 
physical ‘ bodies’, and so to bring into philosophy the fatal doctrine that 
the ‘ heavens’ are made of a special kind of stuff with peculiar dynamics 
of its own.) 

For our purposes it will be sufficient to describe exactly the analysis 
Eudoxus gave of the sun’s motion. In dealing with Plato’s problem he 
had to take three things into account, (a) the sun’s daily movement from 
E. to W., (6) his annual movement through the Zodiac from W. to E., 
(c) the irregularities just mentioned in this annual movement. Accord- 
ingly he assumed /hree ‘spheres’ to account for the behaviour of the sun. 
The outermost is supposed to rotate on the same axis as the whole uni- 
verse, an axis perpendicular to the plane of the sidereal Equator. (Thus 
the movement of the ‘ Same’ is repeated by it, just as Timaeus says that 
this movement $ prevails over’ all others.) Its period is 24 hours, and the 
sense of its rotation is from E. through W. to E. again. This accounts 
for the alternation of day and night. The middle sphere is thought of as 
rotating in the period of a solar year from W. through E. to W. on an 
axis perpendicular to the median plane of the Zodiac. (This is the 
proper movement of the ‘circle of the sun’ as already described by 
Timaeus.) The innermost of the three spheres is meant to account for 
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the dyvwpuaXca or irregularity of the sun’s apparent annual movement. It 
also rotates from W. through E. to W. Its axis is to be thought of as 
‘ perpendicular to the plane of an oblique great circle which the centre of 
the sun appears to trace out as the sun moves round with the sphere in 
which it is fastened’, (The ‘sphere in which the sun is fastened ’, of 
course, contributes nothing to the mechanics of the system. It is merely 
turned round by the combined motion of the other three.) This third 
sphere ‘ falls behind’ more slowly than the second, and has a different 
axis, and thus the sun’s irregularities (his supposed ‘ excursions in 
latitude ’) are accounted for by the differences of axis and rapidity of 
rotation between the second and third spheres. Thus, if we suppose 
that there are three revolving spheres for the sun (besides the inert sphere 
in which he is set), the sun’s motions are resolved into a combination of 
three uniform axial rotations. For the rest, the theory ascribes three 
revolving spheres to the moon and four to each of the other five 
‘planets’. In each case the outermost sphere has the same axis as the 
universe and a period of 24 hours, the second has an axis perpendicular 
to the median plane of the Zodiac and the period which is that of one 
complete revolution of the planet through the Zodiac. The third or third 
and fourth spheres are provided with such axes and periods as will 
account for the known ‘irregularities’ of the planets in question. Thus 
Eudoxus required twenty-six revolving spheres for the seven ‘ planets’, 
besides one for the stars, twenty-seven in all. Seven more were added 
by his associate Callippus, one each for Venus, Mercury, and Mars, and 
two apiece for the sun and moon, thus bringing up the total number 
required for the whole mechanism of the heavens to thirty-four (Aristotle 
Met. A. 107322). According to Simplicius, Callippus himself left no 
statement of the reasons for these additions, but Eudemus explained the 
point briefly thus, ‘ Callippus says that if the times between the solstices 
and equinoxes differ as much as Meton and Euctemon supposed [i.e. if 
the inequality of the seasons is as great as these observers computed |, 

three spheres apiece for sun and moon are not enough to save the 
appearances’, As for the one sphere apiece added to those of Venus, 

Mercury, and Mars, Simplicius only says that Eudemus ‘explained the 
reason for the addition clearly and succinctly ’." : 

Now comes in the amazing depravation of the theory by Aristotle. He 
raises his difficulty himself in J/e/. A. 8. 1073>5—1074%, It is this. 
Suppose Saturn, let us say, has the four motions ascribed to him by 
Eudoxus. The outermost sphere of Jupiter lies inside the innermost 
sphere of Saturn. Consequently, the very complicated motion of Saturn 
will be communicated to the outermost sphere of Jupiter. The poles of 
this sphere will lie on the innermost sphere of Saturn, with the result that 


For a full account of the theory of Eudoxus see Sir T. L. Heath Aristarchus of 
Samos c. xvi, pp. 190-211, where it is pointed out (after Ideler) that Simplicius, and 
apparently Aristotle in his brief allusion (Afef. A. 1073° 17 ff.), have mide a mistake 
about the case of the sun and moon. In their case, though not in that of the planets 
proper, it must have been the ‘third’ or innermost sphere, not, as S. says, the second, 
which has the function of accounting for the ‘anomalies’. For Callippus and 
Aristotle see Heath of. ct#. pp. 212-24; Ross, Aristotle's Metaphysics ii. 384-94. 
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the axis of Jupiter’s outermost sphere will be oblique to that of the uni- 
verse and be moving in a very complicated way. But to account for the 
apparent diurnal return of Jupiter to approximately the same place in the 
sky, the axis of this sphere ought to be the same as that of the universe, 
and its period ought to be 24 hours. And the same reasoning wili apply 
to other planets. Consequently, Aristotle held that the theory must be 
complicated still further. If Saturn has four spheres, with the axes and 
periods of rotation assigned by Eudoxus, we must interpolate between the 
innermost sphere of Saturn and the outermost of Jupiter, three more 
spheres with the same axes and periods as the second, third, and fourth 
of Saturn, but in the reverse order and with a contrary sense of rotation, 
so as to cancel out all the ‘ proper’ motions of Saturn, and leave only the 
diurnal rotation on the axis of the universe standing for the outermost of 
Jupiter’s revolving spheres. The same considerations apply to every 
planet except the moon. The moon has no planet below her, and her 
motion does not need to be cancelled out. Hence, by starting with the 
additions of Callippus and intercalating the cancelling spheres on his own 
account, Aristotle gets seven spheres for Saturn, seven for Jupiter, nine for 
Mars, nine for Mercury, nine for Venus, ten for the sun, five for the moon. 
This makes up the total of fifty-five revolving spheres for the planets, p/us 
one for the stars given in the Méef/aphysics.. Aristotle’s whole difficulty 
arises from his assumption that the spheres of Eudoxus are actual dodtes ; 
the fact that Eudoxus and Callippus saw no need to introduce ‘com- 
pensatory ’ spheres of itself proves that they did not make this elementary 
blunder. Further, the theory, whether in Eudoxus’s form or in Aristotle’s, 
did not really ‘save’ all the appearances, even as they were known in the 
fourth century B.c. Simplicius, or his authority Sosigenes, observes that 
it is not explained why the distance of a planet from the earth is variable, 
nor yet why solar eclipses are sometimes total and sometimes annular. 
Eudoxus and Anstotle, says Simplicius, blinked these facts from excessive 
devotion to the view that all the motions are ‘round the centre ’ (in fact, 
from an exaggerated geocentricism). It was precisely these difficulties 
which led later astronomers like Hipparchus and Ptolemy to drop the 
whole scheme of the concentric spheres and replace it by eccentrics and 
epicycles. Simplicius argues earnestly that it is no disloyalty to Aristotle 
to accept the Ptolemaic astronomy, though. he allows that even this does 
not wholly ‘save the appearances’, since Aristotle and Eudoxus, through 
no fault of their own, had to make their theories in ignorance of the long 
records of observations made at Babylon, which were first made accessible 
to Greek astronomers by Alexander's conquests. Proclus, in the pre- 
ceding century, had shown much greater independence of mind. He 
fully understands the character of what we call a ‘ scientific hypothesis’, 
and is clear on the point that the astronomy of Ptolemy as much as that 
of Eudoxus is simply a mathematical analysis. Hence he insists that 


1 But there is some difficulty about making the numbers given in the text of the 
Metaphysics tally with the total and fit the assumptions on which the scheme is based. 
See the notes ad /oc. in Bonitz’s and Ross’s editions of the Mefaphysics. We seem to 
be forced to choose between emendation and supposing Aristotle to have done a simple 
sum wrong. 
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eccentrics and epicycles are just as much ‘ useful fictions ’ as the revolving 
spheres, and is emphatic on two points of first-rate importance, (1) that 
the planetary paths are actually described by the free motion of the 
planets themselves; it is merely a convenient fiction to represent the 
planets as carried round by revolving circles or rotating spheres ; (2) that 
the ‘anomalies’ are real facts, not delusive ‘appearances’; it is the fact 
that no actual planetary movement is absolutely uniform ; such uniformity 
may exist in mathematical theory, but not in physical fact. This sound 
understanding of the real character of mathematical troféces is a much 
more important thing than the occasional whimsicality which led Proclus 
e.g. to defend the Platonic order of the planets and to call in doubt 
Hipparchus’s great discovery of the precession of the equinoxes. 

It naturally becomes a question which ought to be carefully considered 
whether Plato, when he wrote the Z:maeus, knew the theory of Eudoxus, 
and whether there is any allusion to it in our dialogue or elsewhere in 
Plato’s works. Unfortunately, we do not know the date at which 
Eudoxus propounded the theory, but we do know that Eudemus, an 
associate of Aristotle, represented the theory as propounded in solution 
of a problem proposed by Plato to the Academy, and as something 
absolutely original. The phrase of Eudemus that Eudoxus was zrporos 
Trav “EAAnvwy to produce such a theory clearly must mean that the main 
idea of the whole system, the scheme of concentric rotating spheres, was 
something quite novel and not a mere development of pre-Academic 
ideas. It follows that, since the Academy must already have been 
organized and become widely known before an eminent scientific man 
would be likely to transport his whole school from Cyzicus to Athens, to 
have the benefit of co-operation with the new institution, we cannot 
expect to find any traces of the system in Platonic dialogues written 
before or very immediately after the foundation of the Academy. This 
means that we cannot expect to find such traces in the Repudiic or any 
stil] earlier work. And, in fact, we do not find them. In the myth of 
Er, the only part of Plato’s writings, apart from those of his old age, 
where the planetary movements are described, we hear only of circular 
orbits, compared with the lips of a set of ‘ whorls’ one inside another, 
and of the contrariety of sense between the revolution of the outermost 
circle and those of the others. Clearly we are not entitled to read the 
very different machinery of ‘spheres into this description, which, in 
fact, recalls the second part of the poem of Parmenides, or to find any 


allusion to more than the ‘two’ motions which are expressly specified. - 


With the Zimaeus and the Laws matters stand differently, as no one 
doubts that they are, at any rate, productions of Plato’s old age. The 
precise dates of the birth and death of Eudoxus are not known, but 
Apollodorus (i.e. Eratosthenes, D. L. viii. go), placed his ffloru:t in 
Olymp. 103 (B. c. 368-4), and this means that he was supposed to be 
born about 408-4 B.c., a date which fits in well with what is recorded of 
his relations with Plato and Plato’s friends, Archytas and the Sicilian 
physician Philistion. Diogenes adds that he died prematurely at the age 
of 52-3. This would mean that his death fell somewhere about 356-2. 
(It is in favour of the truth of the statement that it is given in precise and 
2653 P 
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not in round numbers.) Thus the belief of the chronologists clearly was 
that Eudoxus died some years before Plato, and this is all the more 
likely that in the discussion about the number of ‘spheres ’in AZes. A.c. 8, 
Aristotle speaks throughout not only of Eudoxus but of Callippus in the 
past tense in a way which implies that they had been dead some time. 
We may therefore fairly assume that the solution given to Plato’s problem 
by Eudoxus was given in Plato’s lifetime, and that Plato was con- 
sequently acquainted with it. It would therefore be quite possible that 
Plato, who, as we see from the state of the text of the Laws, left that 
work at least unrevised at death, should make some allusion to the theory 
in his very latest writings.’ In the Laws and Lp:nom:s it seems to me 
that we can find such references. At Laws vii. 822 a, as we have seen, 
Plato definitely refuses to accept for himself the theory that a planet’s 
path through the Zodiac is really a resultant of several motions, the 
doctrine common to Timaeus and Eudoxus. His actual words are, rv 
aiTny yap abrayv odov Exagrov Kai ov ToAAas GAAG piay dei Kixrw deLepyxerat, 
daiverat 5€ roAXas hepopevoy, i.e. all the apparent motions but one are 
merely ‘apparent’, they are not real components of a real complex path. 
The words have already been quoted in proof that the theory of the 
‘double motion’ given in the Zimacus is not that which satisfied Plato 
himself. But the reference to this Pythagorean doctrine can hardly 
exhaust Plato’s meaning. If he had only this doctrine in view, it would 
be more natural to deny that a planet has /wo motions, especially as it 
was the common view that /hree is the smallest number which can 
properly be called woAAd, Avo being dudw or duddrepa. (This is what is 
meant by the Pythagorean saying quoted by Aristotle De Caelo A. 268 ® 
II, TO way Kai Ta TavTa. ToOLs TpLTY WpioTat’ TEAEUTN Yap Kal pérov Kal apy?) 
Tov apiOpnov éxet Tov Tov TayTds, TavTa Sé TOV THS Tpiddos. We cannot say 
‘all’ of any collection less than a triplet, for whatever is ‘all’ has ‘ begin- 
ning, middle, and end’. Fora similar reason at Parmenides 134 d, the 
proof that the ‘One’ cannot be ‘many’ turns on the point that if it 
really is one, it can have neither beginning, middle, nor end, and per 
contra at 143 dff., where the object is to argue that the ‘One’ is ‘many , 
this conclusion is not drawn directly from the proof that it is, at any rate, 


1 I might have added that the well-known reference to the character and reputation 
of Eudoxus in the Avhics (Z. NV. 1172515 émoarevovro 8 of Adyo: 3a Thy Tov HOous 
dperny padrrov } &? abrovs, di:adepdvras ydp Boxer oappov elva), definitely implies 
that he belongs to the past. Aristotle’s zeal for the hypothesis of Eudoxus, as well 
as the disproportionate prominence given in A/et. A. ggI* 15-19 = M. 1079" 20-3 to 
his amateurish attempt to explain péGegis, is also most intelligible if we suppose that 
he was particularly prominent in the Academy, precisely owing to the absence of 
Plato at Syracuse, when Aristotle first entered it, i.e. ¢. 367. As a conjecture, I would 
suggest that the propounding of the astronomical problem by Plato and the solution 
of Kudoxus most likely belong to the time just before Plato’s Syracusan voyage, or 
else to the years immediately following Plato’s return. As a conjecture, and nothing 
more, I suggest also that the reason for the selection of Ol. 103 for the florust of 
Eudoxus was that the second year of the Olympiad is the date of Plato's important 
visit to Syracuse, and that it was known that in Plato's absence Eudoxus was the most 
prominent member of the Academy. We may be fairly sure that for some years after 
Plato's return to Athens his relations with Sicilian politics continued to interfere with 
his activity as head of the school. I should conjecture that the promulgation of the 
astronomical theory of Eudoxus belongs to this period. 
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‘two’; itis thought necessary to argue that if it is ‘two’, it can also be 
shown, since it is both ‘ one’ and ‘two’, to be ‘three’.) The od rodAds 
of the Athenian’s protest thus seems to me to include a perfectly unmis- 
takable side allusion to Eudoxus, who credited the orbits of sun and 
moon with three components, and those of the other planets with four. 
‘There seems again to be a similar allusion in the remark of Eprnomi's 
987 bog, that the ‘eighth circle’ does not carry the other seven round 
with it, ds ye dvOpwras haivarr av édéya rovrwy cidoow. All theories of 
a ‘composite’ motion for the planets fall under this condemnation, but 
we can hardly suppose that Plato’s little sarcasm about the ‘amateurs’ in 
astronomy is meant for persons who were in their prime the best part of 
a century before it was written. Its mark must clearly be some con- 
poraries who held the theory of a ‘composite’ motion, and we can 
hardly be wrong in supposing that the reference is, not indeed to 
Eudoxus, who was most likely dead when the words were written, and 
could hardly have been treated so cavalierly even if he had been alive, but 
to younger members of the Academy who adopted his view with more 
zeal than knowledge. It is by no means impossible that it is Aristotle, 
with his quaintly materialistic interpretation of the ‘spheres’ and his 
consequent puzzle about the compensatory devices required to make the 
system work, who is really in Plato’s mind. That Plato was acquainted 
with the scheme of Eudoxus, then, at the time when he wrote the 
Timaeus, seems to me reasonably certain. It is quite another question 
whether there are any allusions to it in the dialogue. Since Eudemus 
laid special stress on the originaltty of the scheme of Eudoxus, to make a 
fifth-century Pythagorean expound it at a date before its author’s birth 
would involve singular violation of historical probability. And in fact, 
the one feature of the Eudoxtan scheme which appears in that of Timaeus, 
the opposition of sense between the movements of the planets and that of 
the dzAavés, occurs also in the myth of Er. It is thus no invention of 
Eudoxus, but a genuine fifth-century doctrine, and may even, as we have 
seen, be that of Pythagoras himself. Though the supposed /ac/s about 
the sun’s irregular habits, to explain which Eudoxus gave him his ‘ third 
sphere’, seem to be hinted at in the words orpédovoa éAxa, Timaeus 
offers no theoretical explanation of them, any more than he does of the 
station, retrogradation, &c. of the planets mentioned at 40 c-d, He merely 
names the facts, and no one supposes that Eudoxus discovered shem for 
the first time. (In fact, Eudemus expressly refers to the observations of 
Meton in the Periclean age on the ‘solar anomaly’, and, according to 
Theo Smyrnaeus 198. 16, he also recorded that the mere fact of the 
inequality of the seasons was known from the time of Thales,’ If 


1 Theon of. ett. 198. 14 Evdnuos loroper ty rais ‘Aorpodoyias Gri Olvomiins eipe 
wparos Thy Tou (ybiaxov B:aCaow wal tiv rou peyadou tviavrov nepicaragv’ Oadjs 8e 
HhAiou Exreiv xal rhv eard ras Tponds avrov wepiodoy, ws ov« ion det ovpBatver. The 
word &d(worv, marked as corrupt by Diels in the citation of this passage under the 
caption Oenopides in Fr. a. Vors.§ i, seems to me probably sound. ‘The astronomer 
Cleostratus ot Tenedos was generally held to have first satisfactorily marked out the 
Zodiac into constellations (Scholium to Euripides Adesus 528, Pliny MW. //. it. 31, 
fr. da. Vors. ii. t. pp. 197-8), but the notices are quite compatible with the view that 
the division finally accepted was not worked out all at once. In its existing form it 
may be due to Oenopides, as Eudemus appears to have said. 
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Timaeus had given the sun and planets a /Azrd motion to account for 
these irregularities we might fairly have seen an allusion to the scheme of 
Eudoxus, apparently the first which attempted to ‘explain’ the ‘ irregu- 
larities’ at all. But this is just what he does not do. He specifies only 
two components of the sun’s motion, the daily and the annual. The fact 
that there are ‘appearances’ which the two together will not ‘save’ is 
mentioned, but left entirely unexplained, unless we are to find a hint of 
the explanation in what is said at 40 b 8 about a motion of the earth, and 
this cannot be an allusion to Eudoxus, to whose theory it is fundamental 
that the earth does not move. Thus we may safely say that the scheme 
of Timaeus contains nothing but genuine fifth-century Pythagorean ideas. 
There is no trace anywhere in it of the really novel astronomical ideas of 
Eudoxus, though it is almost cerlain that Plato must have known all 
about these ideas when he wrote the dialogue. This result is of con- 
siderable importance for its bearing on the more general question of 
Plato’s regard for historical fact. If he is so careful not to put fourth- 
century astronomy in the mouth of Timaeus, we may fairly refuse to 
believe without evidence that doctrines, such as that of Forms and 
péOeéts, which he represents as formulated by Socrates in early manhood 
were really invented by himself after the death of Socrates.' 

39 bg. xat ta epi tds dxrm opds wopevorro, ‘and that the eight 
revolutions might proceed on their route". ra wept tas Oxrw gopas is a 
mere periphrasis for ai éxrw gopai and wopevorto, as C. W. says, is 
a humorous touch. The planets need a light to ‘see their way’. Plato 
is perhaps slyly making kindly fun of his own spokesman. The Pytha- 
goreans did mix up some very quaint anthropomorphic fancies with their 
science. Aristotle tells us that some of them ‘accounted for’ thunder by 
saying that the noise is meant to terrify sinners in Tartarus (Analytica 
Postertora ii. 94°34). A.-H.’s alteration of «at ra to xa@’ d, which is 
meant to get rid of the jest, leaves zopevorro without a subject. Almost 
worse is Apelt’s suggestion, rupoevorro, which indeed appears to be no 
more classical Greek for ‘ might be lighted up’ than ‘ might be beaconed ’ 
would be English. Chalcidius appears to have read (or misread ?) 
xopesouro, as he renders, ‘ut... motuum perspicua esset chorea’. But 
this would require the active yopevor. 

39 D4. as 6 eds dvipev. Timaeus thus does not share the theory of 
his contemporary, Empedocles, that the sun shines by reflected light. 
Apparently, therefore, he does not hold the view ascribed by Aristotle to 
some Pythagoreans (de Cae/o B. 293% 18 ff., R. P. 83) that both the earth 
and sun are planets revolving round a ‘central fire’, These Pythagoreans 
presumably thought, though I do not know whether there is direct 
evidence on the point, that the sun’s light is a reflection of this central 
luminary. (The ‘central fire’ is invisible itself, because we live on the 
face of the earth which is turned away from it.) Aristotle does not say 


1 Thus Proclus’s explanation of the words orpépovea {Aixa seems to me thoroughly 
sound except that he drags in a further complication by reference to the difference 
between the distances of a planet from the earth at apogce and perigee. Since even 
Kudoxus took no account of that ‘appearance’, we may reasonably presume a fortiors 
that it was unknown to Timacus and his contemporaries. 
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what Pythagoreans held this theory. The doxographers and other late 
writers ascribe it to Philolaus, a philosopher of whom Aristotle says 
nothing (R. P. 81, 83a). This ascription has a grave difficulty, since, as 
Br. has insisted, the astronomy of the myth of the Phaedo, which is 
geocentric and expressly states that the earth is ‘at rest’, is emphatically 
approved by Simmias (Péd. 10948), and we learn from the same 
dialogue that Simmias had been a pupil of Philolaus. The ‘central 
fire’, however, appears to have figured in the work from which we get 
our fragments of ‘ Philolaus’, and this would be enough to mislead the 
writers of doxographies. (See R.P. 81a.) On the other hand, 
Empedocles notoriously explained the sun’s light as a reflection, though 
he did not admit a motion of the earth (R. P. 170), and the doxo- 
graphers have a curious confused statement (R. P. 83a), according to 
which Philolaus held that the sun ‘ is glass-like, it receives the reflection 
of the fire in the xoopyos, and filters the light and heat through to us, so 
that in a sense there are two suns, the fiery body in the heavens (70 év rw 
ovpava mvpwoes) and the fiery reflection from it (vo dm avrov mvpoedes 
KaTa TO écorrpoadés)—unless, perhaps, one should add, as a third, the 
rays from the reflecting body which are dispersed to us by reflection’. 
It is difficult to make out precisely what this theory is meantto be. The 
‘fiery body in the heaven’ need not be a ‘central’ fire; it might be a 
hemisphere of fire forming one half of the sky. So Empedocles taught 
that the ‘heavens ’ revolve round us, one hall of them being fiery and the 
other dark. Whether Philolaus taught much the same thing (and this is 
quite possible, since we know that he belonged to the Sicilian medical 
school, of which Empedocles was the chief figure), or really had some- 
thing in some obscure way to do with the origination of the doctrines of 
the revolution of the earth and planets round a central fire, seems to me 
uncertain on the evidence. Timaeus, in any case, means that the sun is 
self-luminous. But what docs he think about the other heavenly bodies ? 
Since no mention is made of the kindling of any other das than that of 
the sun, and it is expressly said that this was to shine ¢is dravra rov 
ovpavoy, One might at first be tempted to suppose that he regards all the 
stars, as well as the planets, as reflections of solar light. This would 
not, in itself, be impossible. Empedocles had, for the first time, pro- 
claimed the truth that the moon reflects the sun’s light (xuxAorepés epi 
yatay éAtooera dAACTptov pas Fr. 45 = R.P. 170, aOpet pev yap dvaxtos 
évavriov ayéa xvuxAoy Fr, 47), and we see that he went on, on the strength 
of this analogy, to make the sun also a reflection of the ‘ fiery hemisphere ’. 
It is always tempting to extend the latest scientific theory by analogy 
further than it will really stretch. It would be in keeping with this 
tendency if a contemporary of Empedocles tried to account for all the 
celestial luminaries on the analogy of the moon.' But on reflection we 


1 According to Aetius Péactt. ii. 17 (Doxogr. Graec, 346) this view was held by 
Metrodorus (no doubt Metrodorus of Chios the Democritean, not the Epicurean), 
M. dsayras rots adwAaveis dorépas tro Tov 7Aiov mpooAaurecOat, Stobaeus, in his version 
of the passage, adds the names of Strato of Lampsacus, and l)iotimus of Tyre 
(apparently a Democritean of the time after Alexander. See Diels sm /oc.). We may 
be fairly sure that we are dealing here with something which neither Metrodorus nor 
Strato invented ; the view will rather be a part of the Ionic tradition for which they 
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see that Timaeus cannot mean that the ‘stars’ merely reflect the solar 
light. Their creation has not yet been mentioned. At the present 
stage of the story the planets are the only bodies in the ‘ circles ’, and 
when we come to the stars at 40¢, it is expressly said that ‘ fire’ is their 
chief ingredient, and this means that they are self-luminous. But as far 
as the planets are concerned, the suggestion does appear to be that they 
are all mere reflectors of the light from the sun. I believe Timaeus does 
mean to extend the analogy from the moon to them. If so, he is nearer 
the truth than Socrates in the myth of Er, who remarks of the moon in 
particular, roy d€ rou Gyddou To xpwpa. ard Tov EBdopov Exetv rpooAaprovTos 
(Rep. X. 617.1), which seems to imply that the other planets do not get 
their light from the sun. (Though perhaps it is only meant that, unlike 
the moon, they do not shine with a ‘golden light’?) There is a curious 
lack of information about fifth-century views on the sources of the light 
of the planets. Macrobius (/” Somn. Scip. i. 19. 2) treats it as beyond 
question that the moon is the only body which reflects the sun’s light, and 
makes it an argument for Plato’s mistaken view about the position of the 
sun in the system, ‘lunam non habere lumen proprium, ceferas omnes 
stellas lucere suo’ (ib. 19. 9). Proclus (## Remp., ed. Kroll ii. 223) 
seems to understand the Aepudlic as teaching this, though a comparison 
with 224. 2-3, ra pév yap adda ypwpuara daivera: dua 76 Aaprpov xrd, 
suggests that he perhaps means that the other planets have a feeble self- 
luminosity, though not enough for visibility. I take it that no one could 
have decided the point on evidence before Galileo's famous discovery of 
the phases of Venus. 

39 bG-c1. perdcxor re ApiOpod 7a Loa... wepipopds. The faa in 
question are mankind. Number is Oeay eis avOpanrous Sdors (PArlebus 
16c5). The thought is that we learn to count by attending to the 
regular recurrence of day and night, reckoning the days which must be 
allowed for some operation or must elapse before its results should show, 
and the like, as the farmer and the sailor constantly have todo. If there 
were no sun, there would be no discrimination of day and night, and so 
no calendar, and arithmetic would never have developed. It has, in fact, 
been developed largely by having to keep a careful reckoning of agricul- 
tural and nautical times and seasons, like that embodied in Hesiod’s “Epya. 

39 C2. 4 ms plas... wepiodes. This gives us the period of a com- 
plete revolution of the drAavés; we must remember that the distinction 
between the mean solar day and the sidereal day (the interval between 
two successive transits of the same star over the meridian), was not yet 
discovered. The period is therefore taken to be 24 hours, a wwxOypepov. 
stand, and was presumably ancient. The same language persists even to the Middle 
Ages. Cf. Hlonorius of Autun de Solis affectibus a1 Sia sole lumen accipiunt omnes 
stellac; ae origine Afundi i, 72 omnibus stellis lumen praebens (of the sun); Dante 
Paradiso xx. 1-5 Quando colui che ¢ué/to '/ mondo alluma | de l’emisperio nostro sl 
discende, | che il giorno d’ogne parte si consuma, | lo ciel, che so/ dz /ué prima 
s’ accende, | subitamente si rif&A parvente; Convrvio ii. 13 E lo cielo del sole si pud 
comparare all’ Arismetica per due proprietadi: l’una si %, che del suo lume éutte  altre 
stelle s’ informano. Even Milton says (/. Z. vii. 364) ‘ Hither as to their Fountain 
other starrs | Kepairing, in their gold’n Urns draw Light, | And hence the Morning 


Planet guilds his horns’, where the antithesis between the stars and the planet seems to 
indicate that ‘ other starrs’ does not simply mean the planets. 
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vv is mentioned before yyépa in accordance with the practice of reckon- 
ing the day from sunset to sunset, which now survives only in ecclesias- 
tical ritual, (a festival beginning with Vespers). The month and year: 
the month is said to run from one conjunction of moon and sun to the 
next, and at the same time to be the period of one revolution of the moon 
in its orbit. Timaeus thus does not distinguish the true szderea/ month 
of 27 days, 7 hours, and 43 minutes—the period of the moon’s revolu- 
tion—from the /u#ar month or synodic period—the interval from new 
moon to new moon—of 29 days, 12 hours, 44 minutes. The latter is 
longer than the former, because, to put it from the point of view of the 
terrestrial spectator, the sun has gone nearly #4, of his annual journey, 
while the moon completes her revolution, and she has to ‘catch him up’ 
in order to come into conjunction with him, As no figures are given, we 
may perhaps fairly suppose that Timaeus is not distinguishing either of 
these ‘months’ from the conventional ‘calendar month’. Probably he 
is thinking of the traditional calendar month of 30 and calendar year of 
360 days. Plato's own proposed civil year in the Zazws was to be one of 
365 days (Laws 828 a-b) with twelve months. It is thus a conventional 
solar year. But, as C. Ritter observes in his commentary on the passage, 
such a length for the civil year is in sharp opposition to all known Greek 
calendars of the earlier time, and it is not Plato but Timaeus who Is 
speaking here. Note the assumption, due to the theory of the double 
motion, that the moon is ‘ swifter’ than the sun; it is she who ‘catches’ 
the sun. 

39 C 5—d 2. trav 8 Gow... Gaupacras. The complaint is that men 
are content to ascertain only the periods of the sun and moon, and to 
compare them with one another, ‘The constructors or reformers of 
calendars (like Meton) concern themselves solely with establishing 
a relation between the year and the month. They are not—with the 
exception of a few Pythagoreans—aware of the periods of the other five 
circles. They give these periods no names (ovre dvopalovar), though they 
have names (pels or pq and évavros), for the lunar and solar periods, and 
do not try to compare the ‘ year’ of one planet with that of another. As 
for the Pythagorean reckoning, we have already seen that Venus and 
Mercury are supposed to have the same period of revolution as the sun. 
That of Mars was taken as 2 years, that of Jupiter as 12, that of Saturn 
as 30. (The real figures are: Mars, 1 year, 321 days, 2 hours; Jupiter, 
about 11 years, 343°5 days; Saturn, 29 years, 167 days.)? 

391. odx tcacw xpdvov Gvra. This is because they think of the path 
of a planet as a mere wAavy, an irregular ‘stroll’ or ‘ramble’. Hence 
they do not understand that it is really ‘time’, i.e. that you could 
measure the passage of events just as well by the regular revolutions of 
any other body as by those of the sun or moon. The period of Mars is 


! For the computation of the period which was generally adopted cf. {Arist.] de 
Mundo 399° 8 haAcos 82 tv dau «ai of rovrov laddpopor, 6 re Paapopos wal d “Eppyns 
Aeydpevos, d 52 Mupdas éy &wAacion Tovraw ypivy, 6 be Aids iv éfamAaciovt Tovrou 
(i.e. in 6x2 years, not in 6 years as the Oxford translation renders), wat reAeuTaios o 
Tou Kpévov Aeydpevos ty SiwAacion wal huloe tov broxarw (sc. in 12x $ = 30 years). 
Placita Il. 3a, 1 (Doxographs 363). 
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just as much a ‘natural unit’ for estimating duration as what we call a 
month or a year. 

39 d 1-2. waiOe . . . Oaupacras. The Anos, one may suppose, 
refers to the very high numbers which would occur as antecedents and 
consequents of the ratios if we set ourselves to an exact determination of 
the periods of all the planets in terms of the period of each, as well as to 
the number of such equations which we should have on our hands. The 
werroxtAevas, aS Proclus says, refers to the great variety and intricacy of 
the motions relatively to one another, and the number of different cyclical 
rhythms which we may detect in the system (d:a ras yopetas abrav Kat Tas 
gwapaBodas kai THY évappovioy KivnoW Kal THY Tafw THY droKaTagTacewy). 

39 d 2-7. dotw 8 spas... xdxdw. Since, as we have been told before 
(36 d 6), the periods of the various circles have each a Adyos or ratio to 
period of x 


period of y» 
there must be a very long period after which a// the heavenly bodies have 
once more the precise relative positions as they had at its beginning, 1. e. 
all the planets once more come back simultaneously to a former position 
in the Zodiac. From sufficient knowledge of the periods of the eight 
circles you can discover the length of this great cycle, which is called a 
TéXeos éviavros ‘ perfect year’ because it is one complete period of the 
whole assemblage of circles ‘ just as what we commonly call the évavrds 
is one complete revolution of the circle of the sun, Itis the time needed 
for a// the wheels to ‘come full circle’ together. Timaeus does not say 
what the duration of this magnus annus is. He merely says that it is a 
whole number of days (r® rov ratrovd kai dpoiws idvros dvapyerpy evra 
xvxAw). Granting that there zs a diurnal revolution of the dwAaveés, and 
that all the other slower revolutions have to it the ‘ratio of an integer to 
an integer ’, this much is obvious. When the cycle begins, the drAaves 
is Just beginning a revolution, and when it closes the dwAaveés has just 
completed a revolution. The ‘complete’ or ‘ perfect’ number, then, is 
the number of days of twenty-four hours comprised in this cycle. It is 
called a réAcos apiOuds simply because it measures a réAcos eviavtos. We 
must not introduce any of the associations connected with the arithmetical 
use of réAcos as an epithet for certain integers. (The Sexds was called 
téXeos apiOues for various reasons which are set forth at length by 
Speusippus (Fr. 4), and the name is also given by Euclid Elements vii. 
Def. 23, and the later writers on arithmetic to numbers like 6, which are 
‘equal to the sum of their divisors’, but these meanings are excluded 
here by the simple consideration that the number in question is not 
specified.) ‘Timaeus need not be supposed to have any theory about the 
actual number of days in the period. He does not profess that he knows 
the length of the ‘complete year’, but only that it is possible to determine 
it (Svvarév xaravojoa). There appears to have been no definite tradition 
in the fifth century about the length of the magnus annus. Some fixed it 
at 8 years, others at 19, others at 59. (Plucifa ii. 32. 2, rov 8 péyav 
éviavTov ot pev ey TH Oxtaerypidr TiHevrat, ot 5é ev TH evveaxatdexaernpior, 
ot 6¢ €y tois éfynxovra évos Séovow.) The determination of the 59-year 
period was that of Oenopides of Chios (Theo Smyrnaeus 198. 14, who 


every other (i.e. the fraction is always a rational fraction), 
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reports, apparently from Dercylides, ore Oivoridns etpe rparos. . . THY TOD 

dAov éviavrov wepiotacw, Aelian V. Hf. x. 7. See Fr. d. Vors.* i. 
297.)' The 19-year period is that ascribed to Meton in the Periclean 
age. The 8-year period was ascribed to the famous early astronomer 
Cleostratus of Tenedos (¢. 520 B.c., see Fr. d. Vors.* ii. 198), whose 
pupil Meton is said by Theophrastus to have been. The object of the 
authors of these periods, however, was simply the practical rectification 
of the calendar by devising an appropriate way of keeping the lunar and 
solar years together. None of the three cycles is a solution of the 
problem suggested by Timaeus of keeping the ‘ years’ of all the circles 
together, and it is thus not probable that he has any of them in mind. 
He is suggesting a problem, not indicating its solution. There is no 
suggestion that the end of the period is marked by any cosmic cataclysm, 
or that the events of the cycle are repeated in the next cycle, any more 
than the end of a year is marked by violent natural upheavals or that the 
events of one year are a mere repetition of those of the year before. We 
have no right to read the apocalyptic ideas of the Orphics or the éxvpw- 
ows Of the Stoics into the mere statement of an arithmetical problem. 
Still less have we any right to credit Plato himself with these ideas. 

It has been customary to connect what is said here about the réAeos 
éviavros with the famous passage in the Repudlic (viii. 546) about 
the periods of a Octov yewyrov and an dyOpwraov yervyrov. For a full 
discussion of the difficulties of that passage, and a solution of them which 
seems to me sound in its main outlines, I must be content to refer to the 
exhaustive excursus on the subject appended to Bk. viii of the Repudiic in 
Adam’s commentary. Here I need say little more than that I agree 
wholly with Adam that the Aepud/rc does not attempt to specify the 
period of the Oetov yewvnrov at all. Personally I believe that he is right in 
holding that the mysterious number described in the closing words of the 
passage as an dpiOpos yewperpexds iS (36007), the number of days in a 
cycle of 36,000 years of 360 days each, and that it is got out of the 
number 216 (that of the avOpumeov yervnrov, ‘the seven-months’ child’), 
by a series of operations such as he has described. But I see no reason 
to identify this period of 36,000 years with that of the droxaracracts of 
the heavenly bodies to which Timaeus refers. There is great force in the 
contention of Proclus that a number which, in the words of the Kepudblic, 
IS xUpios apecvovwy Kal yeipovww yevéoewy for the Universe could only be 
computed if we knew the periods of a// the rhythmical processes in the 
Universe, from the duration of a ‘ generation’ of ephemera upwards, and 
cannot be identified with a cycle computed solely from the periods of the 


1 Aelian ascribes the 59-year period to ‘Oenopides and Pythagoras’, As Eudemus 
expressly regarded the determination as the work of Meton, this means no more than 
that Oenopides (a younger contemporary of Anaxagoras) was connected with the 
Pythagorean order. This is shown also by the assertion (/Vact¢a ii, 12, 2, Doxographt 
340) that Oenopides tried to pass off as his own the discovery of the obliquity of the 
ecliptic, which really belonped to Pythagoras. (As a matter of fact the credit really 
belongs to Anaximander.) On the Octacferis and the other attempts to keep sun and 
moon together see Heath, Artstarchus of Samos c. xiv. (pp. 284-97). The 19 years’ 
period is an approximate statement of the length of the well-known ‘ecliptic cycle’ 
(Pliny WV. #7. ii, 13) 
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celestial circles." It is not even fully made out to my mind that the 
36,000 years of the Repudiic, if that is really the period described, is 
meant to be that of a réAcos évtaurds in the purely planetary sense in which 
Timaeus is employing the phrase. There is no sufficient evidence, so far 
as I know, that Plato attaches any as/ronomical significance to this period. 
Adam seems to me to suggest an entirely adequate explanation of the 
significance of the period which is wholly unastronomical, when he 
remarks that 36,000 = 360 x 100, and that in the myth of Er 100 years 
is taken as the limit of human life. The thought will thus be that a 
human life is a day in the year of the xéopos (Adam Republic of Plato 
ii. 301). For an astronomical significance of the number he only pro- 
duces (of. cz/. ii. 304) late medieval evidence that the period was called 
annus Platonicus. That Plato regarded it, or that it was regarded by 
any of his precursors, as the period of dsroxardoracts of the planets seems 
to be wholly unproved. Proclus knew of no such tradition, since it is 
never mentioned by him in discussing either the Repudlic or the Zimaeus. 
And others gave a wholly different computation. Chalcidius, who rightly 
denies that the end of the period is marked by any cataclysm,? merely 
remarks that the computation is beyond us.2 Dercylides, as we have 
seen, quotes Eudemus as ascribing the discovery of the ‘ great year’ to 
Oenopides, and this suggests that Dercylides supposed the 59-year 
period to be what Timaeus means by the réAcos évtavrds. In Cicero’s 
Somntum Scipionts (vii. 4) it is said that the time which has elapsed from 
the death of Romulus to the date of Scipio’s vision, some two years before 
the destruction of Carthage, is something under one-twentieth part of the 
magnus annus. This is explained by the comment of Macrobius that 
Cicero estimates the ‘great year’ at 15,000 solar years, and that the 
interval from the death of Romulus to the dream is only 573 years.* 
Clearly Cicero knew of no tradition that Plato’s great astronomical period 
was 36,000 years. If the tradition were really of any authority it is 
Strange that neither Cicero nor Dercylides should know this, and that 
Proclus has plainly never heard anything about it, An earlier medieval 
tradition than that mentioned by Adam is preserved by Honorius of 
Autun (de Origine Mund? ii. 70), who gives the period as 9,000 years. 
Possibly the origin of the late statements upon which Adam relied is 
simply that, as is well known, Hipparchus, the discoverer of ‘ precession ’, 

1 Proclus (ed. Diehl) tii. 93 wAhv xpocxeiobw rots elpnyévors Ort TovTor roy rhlvcoy 
dpiOpov éxeivou rov év TloAcreig JnOevros, bs rv wayrds rou Gelov yevnrov wepAap Aare 
nepiodov, olnréov d:apéperv, pepxwrepov Gvra nai pdévoy raw data wepicdwy amoxara- 
aratixov’ éxeivos yap Kal raw éy rois daAavéat eivjoewy (sc, the axial rotations which 
Timaeus ascribes to the stars) (diay al rar dv wacw dwiws Tois tv obpayg xivoupdvots 
2». Kal ray é& Tois bad aEATVnY paxporoparépwy  Bpaxuwopwrépaw wepiddaw popayw 
re xal dpopiay tore weprdnarixs. 

2 Comment. 118, p. 184 Wrobel, quem quidem motum et quam designationem non 
est putandam labem dissolutionemque adferre mundo. (Obviously this is a stricture 
On Stoics, who had professed to find their éamupwois in the dialogue, and one may 
reasonably suspect that it comes in the end from Panaetius, who is known to have 
expounded the 7#macus and notoriously differed from most of his sect by disbelieving 
in the éxmvpwors.) 

° 36. Wrobel p. 183 Hoc autem tempus continet annorum innumerabilem seriem. 

* Macrobius in Somn. Sctp. ii, 11 mundanum anoum quindecim milia annorum 
quales nunc computamus efficiunt ff. 
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estimated the precessional period at 36,000 years (making the amount of 
precession 1° in a century), and that Ptolemy adopted his estimate. 
This period might then easily come to be supposed to be that of which 
Timaeus is speaking. That Plato himself knew nothing about precession 
seems to me to be clear from a simple consideration advanced by 
Proclus. If Plato had wanted to talk of precession he would have had to 
describe it by saying that the stars move in the same direction as the 
planets.! That is, Plato would have had to give the arAavds a double move- 
ment, a diurnal one contrary to the planets and a second very slow one 
in the same direction with them. But in point of fact Plato only speaks 
of one movement of the dzAaves, that in the counter sense to the planets." 
This reasoning seems to me quite unanswerable. 

39 d 5-6. oxy xeparyy. There is no doubt about the general sense, 
which is that at the end of the magnus annus all the planets return to 
their original positions relative to one another. This seems to have been 
understood by later ages to mean in particular that they are then all ‘in 
conjunction’ (i.e. in one sign of the Zodiac). But it was not so clear 
whether this meant only that they must all be in one sign or that they 
must all be in the same sign as at the beginning of the ‘ great year’, Of 
course, if the latter is meant, the cycle will have to be longer. One may 
doubt whether it can be determined whether Timaeus means precisely 
that the planets must all be ‘in conjunction’, but whatever the positions 
are, he clearly means that the identical arrangement which marked the 
opening of the period also recurs at its close. The phrase xepadny éxew 
is clearly, as A.-H. says, a technicality, but it is not known what it meant 
in the fifth century or exactly what metaphor is at the bottom of it. 
Cicero translates by ‘se ad idem caput retulerunt’, which suggests that 


1 We say that the equinoctial points retrograde, but Plato would have had to say 
that the constellations have a forward motion. (This is because the expression ‘ the 
first point of Aries” has become tu us a conventional expression for the point where 
the sun is at the Equinox, so that we can say that the ‘first point of Aries” has shifted 
back into the constellation Pisces. To be understood at all Plato would have had to 
express the same thing by saying that the comste//ation Aries tends to advance.) The 
point ts rightly made by Boeckh, without any reference to Proclus, in Aosmusch. Syst. 
aes Platon, pp. 33, 34. 

2 Proclus in A’emp. (ed. Kroll) ii. 235 70 8% wal rv dwAavy xivetv tnt ra indpeva 
Kai poipay piay ty éreow anAréras, ove TovTO bynov TH TlAaram wpooHxey, capws A€yurTh 
Tas évayTias eivat xivnous ty 7H dwAave: Kai TH WAavaperp. Cf. the long polemic against 
Hipparchus and Ptolemy, Procl. #4 7¢macum (Dichl) iii. 124 ff. Proclus also holds 
that over and above the motions of the ‘ circle of the Other’, the planets have also a 
rotation on their axes, and that our inability to determine the period of these rotations 
is one reason why we must not expect tu be able to specify A great secular period 
spoken of inthe Xepfudlic. He returns over and over again to this point (t#% 7tmacum 
[Diehl] ini. §5, 67, 96, 128; 2 A'emp. [Kroll] ii. 223. He is, as we know, right 
about the fact, but he does not convince me that 7iaeus intends anything of the 
kind. At bottom Proclus’ point is that every planet has a yuyy of ts own, and 
therefore must have a motion initiated by that yuyn over and above the motions due 
to the presence of the cosmic soul in the various circles. I cannot, however, find that 
Timaeus says anything about these planetary yvyal, and I therefore think it un- 
justifiable to argue from what he does say about the stars. All he says about the 
ees is that they are decpots Cuyvyas deGévra, and this suggests, if anything, that 

e does mot ascribe separate yvyai to them. It should, however, be mentioned that 
Sir T. L. Heath accepts the view of Proclus, though without adding anything to his 
arguments for it. (dristarchus of Samos p. 174.) 
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he took xe@aAy to mean ‘starting-point’. Chalcidius paraphrases, ‘ velut 
ad originem atque exordium circumactionis alterius revertentur '. Proclus 
(Diehl iii. 92) hurries over the phrase with the remark, €yovra xehaA7v 
Thy TavTov hopay’ ws yap ér apyxyy éxeivnv avayerar, a remark which looks 
like that of a commentator who is puzzled by the word. There is an 
obviously closely connected expression in Aetius ii. 32. 2 (Doxogr. Graec. 
364), where it is said that ‘some’ place the péyas évauros ey rH Acyope 
Kehady Tov xpovov(MSS. Kpdvov, which should be corrected), atrn Séort 
Tav érra rAavytav éxi tatty Hpépa ras e€ dpyyns (MSS. dpxrov, which 
seems unintelligible) popas émavodos. Unfortunately, this is pretty clearly 
a mere reference to our own passage, and so throws no light on the way 
in which xedadAy comes to be used in such asense,! Perhaps the nearest 
known sense of xedady to that which we want here is ‘crown’, ‘com- 
pletion’, as in the phrase xehadryy ériBeivar ro pvbw (Zim. 69 a), ‘to put 
the finishing touch to the fable’, The other parallels given in L. & S., 
s.v. xepady iv. 2, are all from Plato himself. The metaphor looks as 
though it were architectural, to ‘put the capital’ on a column. The use 
of xehadrn OF xehadaioy in the sense of summa ‘sum total’ has the same 
origin as in accounts it was customary to write the sum total adove the 
items. Cf. our ‘column’ of figures. 

3948. dca... évxev tpowds. A periphrasis for rAavyra. tporai 
means ‘turnings back’. It is important for the understanding of early 
astronomy not to confuse the senses of rpérecOar and orpédecOa. rpé- 
aeaOat is to go back on one’s steps, to reverse one’s course, orpéper Oat 
to turn round, to rotate. The rporai of the sun are his turning back 
southward at midsummer after touching the ‘ tropic ’ of Cancer, and north- 
ward in winter after touching the ‘tropic’ of Capricorn. The planets 
have still more complicated rporai. They stray in latitude from the sun 
to the N. and S., and come back again ; and further, since they alternately 
retrograde and advance, they have rporai tothe E,and W. Thestars have 
no tporai. They apparently wheel steadily round in circles, and Timaeus 
also holds that each star has an axial rotation. Both these movements 
can be called erpodai. But we do not see them ‘ turn back’ on their steps. 


1 The pArase recurs [Plut.] de Kalo 569 a, but this isa mere quotation from Timaeus's 
words, In the passage of the /Yacita Diels in Fr. ad. Vorsokr® i. 1297 now reads 
xdopou for the Kpévou of the MSS., but it is pretty clear that the true text is xpdvov. 
Cf. Joannes Lydus de A/enstbus iii. 4 81a TovTO THY KEpadrry Tou ypdvou ol TMubaydpecos 
ovx? mpwrny dAAa piay wvdpaouy, and S. Basil Homil, in Hexaemeron ii. 8 paene 
Pp. 50C) &a rovro THY Kepadrnv Tov xpdvou obxi mpwrny Hhuépay GAAd play avopacer, 
where the reference is to Genesis i. & wal byévero éomépa wal byévero wpa, huépa pia, 
It thus appears that there was a tradition that the Pythagoreans used the expression 
xepad? xpovou, ‘the head’ of time, for the beginning of a complete planetary cycle. 
It will be this Pythagorean phrase which Timaeus is echoing. (I owe the two 
valuable references to Joannes Lydus and Basil to my friend Mr. Lorimer.) For this 
use of xepadn to mean the deginning of something cf. Joannes Lydus iii. 12 9 veopnvia 
Kepadrn pnvos mpds Twy apxaiav mpooayopeveTat ; iii, 22, the Babylonians and Egyptians 
dpyxny éviavrou Tv éapiviy wpicavTro Tponny, Womep ard KEepadns tiv bv Kpq@ lonpepiay 
AapBadvorres ; Philo, Qsaesttones tn Exodum i. 1 Nam caput Zodiaci vocant anetem in 
quo visus sol generat vernale aequinoctium. (And compare the use of caput in 
Latin for a spring or well-head of water, and the familiar Italian da capo. The old 
belief, found for example in Dante, that the sun was created in the first point of Aries, 
belongs to the same set of ideas.) 
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39 d 8—ea. twa réde... dcews. The visible otpavds has its life in 
time, not in eternity, but the way in which its life is made up of unending 
cycles of motion is the nearest approach which ‘ passage’ (76 yeyvopevov) 
can make to the abiding self-sameness and quiet of eternity. It is this 
recurrence of the same great cosmical rhythm (the unit of the rhythm, the 
‘bar’ of the music, so to say, being the réAcos éavrds), that Timaeus 
had in his mind when he called time a ‘ moving image of eternity’. For 
some more general observations on the concept of Time, see Appendix IV." 

39e3—41a6. Lhe creation of luing beings other than the otpaves 
and the planets. The Creator now proceeds to supply the ovpards with as 
many kinds as there are types or patterns (iS€ac) in its archetype. 
Timaeus, following still the rough and ready enumeration of the Empe- 
doclean ‘four roots ’, holds that there are four great types of living beings, 
who live respectively in the sky (thought of as the home of light, the 
finest kind of fire), in the air, in the water, on the dry land. The ‘divine’ 
living beings whose abode is in the sky are, as we see at 40, the stars, 
They are not the planets, whose making has been described already, but 
the true stars, so that we get the curious result that the planets are 
supposed to be made before the stars. The order is due to a considera- 
tion which has probably no physical significance. The planets had to be 
brought into the exposition early in order to explain the nature of time, 
since it is by their revolutions in the circle of the Other that we learn to 
distinguish years, months, and seasons. The stars are not indispensable 
for this purpose. If there were none of them and the circle of the Same 
were empty, we could still recognize the difference of day and night, as 
the sun would be regularly brought round to his rising and setting by the 
motion of the Same. Only, of course, though we could tell that the longest 
day 1s a good deal longer than the shortest, we should not be able to make 
our estimate of the wvyAypepov very accurate. We should, in fact, find it 
much harder than we do to distinguish between the actual solar day and 
the ‘mean’ solar day, and, of course, should know nothing about the 
‘sidereal day ’ at all. But Timaeus is not aware of these differences. 
Hence, from his point of view, the stars play no part in the determination 
of time, though the risings and settings of some of them are important to 
the farmer and the sailor. 

39 © 4. 1d Se phwe ... dvopotws. The consensus of A and F should 
turn the scale against the facile alteration ra 5€. The words ro dé... 
mwepeiAnpevat are an ‘adverbial accusative’. ‘ But in respect that it did 
not yet contain, ...so far (ravry) it was still unlike its model.’ The 
same account holds of the following rovro, which must not be taken with 
ro xataAourov, ‘wherefore, to be sure, he completed what still remained to 
be done’. With the use of ravry answering to the preceding to, cf. 
infra gt b 2, AaBwy dvarvony rot?’ Frep dvéervevoey, With my Note ad foc. ; 
Aristophanes Zhesmophoriaz. 546, éwirndes etpioxwy Adyovs omov yvr7 
movnpa | €yévero. 


1 On the whole subject of ‘Plato’s’ theory of time see the able essay of A. Levi, 
i! Concetto del Tempo nei suot Kapports coi Problemi del Diveniree dell Essere nella 
Filosofia dt Platone. (Turin, undated, but published in 1920 or 1921.) 


222 NOTES 


39 © 7-9. rep ov... oyetw. A formal identification of the Creator 
with yous, and of his model with ra voyra. Since the Creator reproduces 
the types which vovs contemplates in the 6 gore {aov, the sentence, of 
course, means exactly what it would have meant if Timaeus had said that 
he copied the types he himself ‘beheld’. Note that the usage of 6 éore 
as a sort of indeclinable prefix in speaking of the Forms is here assumed 
to be habitual with the Pythagoreans. So in the Phaedo (92d 9) the 
phrase 4 ovcia dyovca tiv éruvypiav THY Tov 6 éorw is assumed to be 
understood without explanation by Simmias, and at 75 d1 Socrates 
speaks of ‘all the things on which we set the seal of the airé 6 €or’ (ols 
ériappayilopeba to avrd 6 éort). Thus Plato plainly intends to assert 
that this technical language, and consequently the whole doctrine of 
Forms, from which it is derived, belongs to the fifth century. If we had 
only the Phaedo to go on, we might suppose that the phrase avro 6 é€ore 
was peculiar to Socrates and his circle, but when we find Timaeus talking 
exactly in the same way, we are forced to suppose that the suggestion is 
that the language was Pythagorean, 

In Epinomis 984 b 2—g86 a 3 we have the denizens of the ovpayds 
classified under five heads by the introduction of ai@yp, the region 
between the stars and our atmosphere, as an abode for daiuoves, super- 
human beings inferior to @eot, and this became the standing Academic 
doctrine. ‘This is, however, only a minor detail, its chief advantage 
being that it makes the number of regions correspond with that of the 
regular solids. We shall meet again with the discrepancy between the 
numbers in our dialogue. It is a sign that the two sources of Timaeus’s 
doctrine, Pythagorean mathematics and Empedoclean physics and 
biology, will not really fuse completely. Timaeus is, after all, an 
‘eclectic ’, and cannot quite escape the standing danger of all eclecticism. 

4082. toi pev odv Oetov. The stars are mostly made of fire (ray 
mAeiorny idéay), though the other roots also are assumed to be present in 
them. Just as we belong to the weloy xat yxepoaiov eldos, and earth plays 
the prominent part in our constitution, but, as we shall see, there is 
‘fire’ in the eye, and a// the roots enter into our structure." That ‘ the 
stars are fire’, and, speaking generally, that heavenly bodies and bodies 
terrestrial are made of the same stuff was the standing assumption of 
Greek cosmology down to Aristotle. Until that philosopher invented the 
absolute distinction between ‘ elementary matter’ (matter in the form of 
the Empedoclean roots) and the ‘ fifth body ’, no one had ever supposed 
that the ‘heavens ’ and their contents are made of anything but the stuff 
of which everything else is made, and consequently no one had credited 
the ‘heavens’ with a dynamic of their own. The tacit presupposition 
of the two leading analogies of the old cosmologies, the analogy from 
‘eddies’ and that from stones swung round in a sling, is that the 


1 If Augustine accurately represents the doctrine of the Plafonic# in his own time 
(beginning of the fifth century A.D.), they had strayed from the teaching of Timaeus, 
According to him (de crvit. Det xxii. 11) they had inferred from what is said at 32 b-c 
about the use of water and air as peodrnres between earth and fire that ‘non potest 
esse terrenum corpus in caelo’, nnd Augustine accordingly sets himself to defend the 
‘resurrection of the body ’ against this objection. 
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‘heavens’ obey the same dynamical laws as everything else. Aristotle’s 
reasons for his innovation were (1) that he held on @ prior? grounds that 
the revolutions of the ‘spheres’ are all absolutely uniform and continuous, 
and therefore must be circular, as the circle is the only (plane) curve of 
constant curvature, and the only path which can be followed continuously 
and endlessly. (Rectilinear motion could go on continuously and end- 
lessly in an infinite void, but Aristotle holds that there is no actual 
dzrecpov and no ‘void’ outside the Universe. If anything in the Universe 
had a rectilinear mouon which went on endlessly, it would have to reverse 
the sense of its movement periodically, and the reversal would bea breach 
of continuity. Thus the reculinear movements of the ‘elements’ cannot 
be uniform, continuous, and endless.) (2) Also ‘elementary’ or 
‘terrestrial’ bodies cannot be the subjects of the endless circular revolu- 
tion, since (a) every compound can be dissolved into the ‘ roots’, and the 
‘roots ’ in turn are capable of continuous transmutation into one another, 
but no changes ever occur in the heavenly bodies except the change of 
their relative positions, and (4) experience shows that ‘elementary body’, 
left to itself, always follows a rectilinear path, whereas, for reasons just 
given, the path of a heavenly body must be circular. Since the dynamics 
of the heavens are thus totally different from terrestrial dynamics, the 
body which follows such wholly different laws must be different too. The 
locus classtcus for this argument in Aristotle’s works is Physics @. cc. 9, 10 
(265% 13—267° 26), Whata clear-sighted Academic thought of it we 
may see from the criticism of the Platonist, Atticus, preserved by 
Eusebius! ‘As for the so-called elements, which are the rudimentary 
constituents of bodies, Plato, following the plain evidence of facts, said, 
like his precursors, that there are four of them, fire and earth and air and 
water, and that all other things are produced by combinations of them. 
But Aristotle, imagining it should seem that he would appear highly 
original if he added an extra body, threw in besides the four bodies we 
all perceive his ‘fifth substance’, This was to treat nature with a 
magnificent generosity, but not to understand that the physicists’ business 
is to discover the facts of nature, not to prescribe laws to her.... Our 
teaching is that every body is either hot or cold, moist or dry, soft or 
hard, light or heavy, rare or dense, and we find that a thing which is to 
exhibit these characters can be nothing but one of the four. If it is hot, 
it will be fire or air; if cold, water or earth; if dry, fire or earth; if 
moist, water or air; if soft, air or fire; if hard, water or earth; if light, it 
will be rare, like fire and air; if heavy, it will be dense, like earth and 


1 Eusebius Pracp. Evang. xv. 7 wept yoy trav xadouplvoy crotyeiav, tf dy mpwrav 
owpara ovvéornxe, TlAdrov pty éwdpevos rp wept avrd évapyela, xaddwep xat ol xpd abrov, 
récoapa Te Epnoey elvat rata dpodoyouperva (} rd dy.), sip xal ynv wal dépa xal ddwp, 
wal tx tovrwy ovyxpvoudyay ra AOiwd wavra yevvacba ‘ApiororéAns 5é, ws doer, 
éAnioas wepirrérepos paveiobas TY ppoweiy ef re capa be wepirrov mpooGein, spooxatn- 
piOunoe TOs Pavoperas rérrapot Ty wéuxTny ovciay, FayU pév AayMpws Kai girodwpa's 
1H proe xpnodpevos, pr oumidwv Be Sri ob vouobeteiy Bet Pustordoyourta, Ta Se THs 
pvoews avTis ifiaroped. . . . pdvov ovxl Aéyov cwpa ov CWya. TO peY yap évopa 
xaTradréAoiwer avrg, Tas 5é Buvdyes, &° dy oapa wépuce yivec@ar, sagas dpnpyKey, 
Atticus thus complains in effect that the ‘fifth body’ introduces a ‘bifurcation’ into 
Nature. 
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water. So by consideration of all the simple qualities we discover that 
there can be no bodies except these four. Aristotle a/ome stands in 
opposition, declaring that there can be a body without any of these 
qualities, a body which is neither heavy nor light, soft nor hard, not 
moist and yet not dry; this is, in effect, to say a body which is not a 
body. He has left it the name but removed all the qualities which make 
a body a body. Since? there are four bodies, and all of them naturally 
have a simple rectilinear motion, Plato... assigned circular motion to 
the sou/,* but Aristotle assigns circular motion to his fifth body, and so 
falls into a very simple delusion. For it was |i.e. it was by Anistotle’s 
account | the weight or lightness of bodies which move in a straight line 
which provided a source for their movements, but since the fifth body has 
neither weight nor lightness, it ought to be a source of rest rather than 
motion.’ 

From the words éx wupés we may reasonably infer that Timaeus did 
not mean to say at 39b4 that the stars are not self-luminous, for zip, 
we have been told, is naturally dpardy. But he clearly regards what 
light or heat they emit as of no great consequence in the scheme of 
things. 

4024. eUxuxdov. I.e. the stars are spherical bodies. 

40 a 4-7. riOnow—xaG Sdov. Since we have been told that body is 
really 27 soul rather than soul in body, this is just a way of saying that 
the stars are subjected to the xpdros of the circle of the same and carried 
round by the diurnal revolution. They are not, of course, strictly 2 that 
circle itself, for they are not all in the plane of the Equator, but occupy 
all sorts of positions between the Equator and the Poles (veiyas wept 
mavra KUKAw Tov otpavey. But they all share in the diurnal movement 
from E. to W. This is what éxetyw (sc. rw xpariorw) ocvverdpevov 
means. It is called 76 xpaticrov with special reference to what was said 
of the xparos given to it. 

Koopov aAnOuvov is a play on two meanings of the word xédcpos. One of 
these senses is ‘adornment’. Part of the meaning is that the stars help 
to make the ovpavds a ‘thing of beauty’. As for the other senses 
Proclus seems to be right in supposing that it is not ‘ Universe’ in- 
general but the ‘outermost heaven’, the éayaros"OAvyros of the 
Pythagoreans. It is this which the presence of the stars makes zrerot- 


1 Eusebius Pracp. Evang. xv. 8 6 pew yap TAdroy, Gre dvtaw rerrdpey owparar 
kal navrav voce xivoupévav andy wal evOciay xivnow,... THY by KUKAYy Kivnow 
drédwxe TH Yuxyn 6 8 nrep GAAw owyars GAANY, ovTw Se nal Thy ly KixAy, Kadawep 
cupatinny Twa, TO wéunty mpogéverpe oWpart, wayT’ evaddAws alTrov Uawarnoas KTA, 

3 i.e. Plato ascribes the circular movement both in the 7¥maeus and in the Laws 
to the purposive control of bodies by intelligent yous; Aristotle treats it as mechani- 
cally ultimate and calling for no explanation. As we should put it, Plato, like 
Newton, holds that what we call ‘ gravitation’ requires a ‘cause’ or ‘explanation’, 
though, again like Newton, ‘hypotheses non fingit’, He is content to hold that in 
some way unknown to us it is ‘ best it should be so’; Aristotle thinks no explanation 
necessary. (Burnet, Greek Philosophy, Thales to Plato p. 335.) 

8 i.e. Aristotle says the reason why earth, left to itself, moves dows, is that it is 
heavy; the reason why fire moves zp is that it is /igk#, Since, then, he also says that 
the ‘heavens’ are neither light nor heavy, we should expect him to say that they do 
not move at all. 7 
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x.Apévov xa’ cAov.! The adAnOwdv may thus be compared with the phrase 
of the L£pinomis 987b7 ov padtord rts dv Kocpov mpocayopeva. For 
weroxtApévov Cf. the ‘spangled firmament’ of the well-known hymn, or 
even better Mr. Yeats’s line about the ‘ heaven’s emébrordered cloths’, since 
rouxiirew is SO frequently used of ‘broidering’ a robe or tapestry. So 
Aeschylus (P. V. 24) speaks of 4 monreuwv vf, ‘night with her 
broidered skirts’. 

40a 7-D2. xuijoes Se S00... xnparoundyw. Each star has two motions, 
an axial rotation (ryv péy év ratre) and the ‘diurnal’ circular revolution 
communicated to it by the circle of the Same (ri 8¢ eis 70 rpoaGey, i.e. 
the movement éwi defua already described). We understand at once what 
are the appearances for which this second motion accounts, the periodical 
transits of the stars across the meridian, the risings and settings of the 
constellations. But for what appearances does the axial rotation account? 
Note that Timaeus is not speaking of the planes. We know that the 
planets have axial rotations and that the ‘day’, e.g. of Mars lasts 
approximately 24 hrs. 37°25 min., that of Saturn r1ro-25 hrs. But 
Timaeus had no means of knowing these facts ; still less were there any 
appearances to suggest a rotation of a ‘fixed’ star. Hence his reasons 
for asserting that the stars have such rotations must be @ priort. No 
doubt the point is that a star is a being with a Yvyy, and a yyy is an 
apyyn xiyoews. Therefore the star must have a proper xivjocs of its 
own. And the star’s yvyy is so completely rational that the natural 
movement for it to cause is that which is most self-same, a rotation in 
which the star as a whole is always ‘in the same place’. It is with 
special reference to this passage of the Zimaeus that Aristotle is at pains 
to deny that any heavenly body has an axial rotation (De Caelo B. 
290% 25 ff. a\rAa pry ore ovde xvAierot ra aotpa pavepov’ ro pev yap 
xvALopevov orpéeper Oar dva-yxn, THs 5é weAnvys aet OnAdv eore TO KaAovpeEvoV 
xpocurrov «xrA.). His principal argument is that the moon, if it rotated, 
could not always present the same surface to us, but we see that it does, 
since the so-called ‘ face’ in the moon is always visible. This very fact 
to our minds proves that the moon Aas an axial rotation with the same 
period, or nearly so, as its revolution round the earth, but what Aristotle 
means is that the moon has no rotation relative to its orbit. 

Martin points out that the argument should apply equally to the 
planets. He infers, as Proclus had done before him, that Plato means 
the axial rotation to extend to them. In that case, a planet will have 
three motions, its axial rotation, its revolution in the Zodiac, and its 
diurnal revolution. Since Timaeus never says a word about the third 
motion in the case of the planets, I think we are not entitled to read it 
into the dialogue.? It is not quite so clear as Martin and Proclus sup- 


1 Proclas ed. Diehl iii. 118 adapos 8¢ dAnOivds } dwAavis yéyove. 

2 Boeckh accepts the view of Martin and Proclus (Aosmisch. System des Platon 59). 
He is very positive about the point (‘ die Achsendrchung muss . . . auch auf Sonne, 
Mond und Planeten ausgedchnt werden’), but gives no reason. For the reasons given 
in the text 1 think the axial rotation ‘muss’ of be ascribed to the plancts, but I 
confess that certainty is not attainable. If Plato had given the moon such a rotation, 
I should, however, have expected Aristotle, who thought otherwise, to have remarked 
on the point. 
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pose that he means to attribute individual yvyai to the dpyava ypdvwr, and 
we are not at liberty to make his account of the world more consistent by 
supplementing it with arrangements of which his language gives us no 
hint. Proclus’ argument that if a star has two motions, a planet, which 
is farther removed from complete ‘ unification’ and nearer to ‘ multi- 
plicity’, should have more than two, is not convincing, since the planet, 
whether it has axial rotation or not, exhibits zporaié from which the star 
is free, as is mentioned at 40 b 5—*. 

40 bi. rhy 8é eis 1d wpdoGev, motion ‘forwards’. This does not 
mean a rectilinear progression, as though the stars would move along 
straight lines but for the interference of the circle of the Same. The 
motion called ‘forward’ is precisely circular revolution from E. to E. 
through W. in the sense of the diurnal revolution of the circle of the Same 
itself. It is called ‘forward’ because it is in the sense of that revolution, just 
as later writers, when they speak of the movements of the planets through 
the Zodiac, call movement eis ra éxropeva, that is movement from one sign 
to the next in the order in which the sun traverses them from W. to E.; 
‘advance’ and motion the other way els ra tyovpeva, ‘retrogression’, 
because the one is with, the other against, the principal movement of all 
which take place through the Zodiac, the sun’s annual motion. If the 
xpatos Of the circle of the Same were eliminated, what would be left to 
the stars by the account of Timaeus is not rectilinear progress but the 
one motion of rotation on their axes, 

40 b2. tas Se wévre xtvioes xtA. The five motions denied of the 
stars are of course motion eis 76 dmiOev, retrogression (i.e. in this case 
movement against the sense of the daz/y revolution), movement to the 
right or left (excursions in latitude), movement avw and xarw (i.e. for the 
case of the stars, variation of BaOos, apogee and perigee.) 

40b4. é€ fs 5h tis aitias. A curious combination of the two con- 
structions é€ 7s airias and éx tavryns ry airias. For a full list and 
classification of such combined constructions in the dialogues see Digest 
of Platonic Idioms (appended to Riddell’s edition of the Apology) 
§§ 204-30. 

40 b 6, note that orpepdpeva, ‘ revolving on axes’, is here expressly con- 
trasted with rperopeva, ‘ going back on their steps , as det pever is with 
wrAavnv toavTyv toxovra. This certainly looks as if Timaeus definitely 
intends to confine axial revolution to stars as contrasted with planets. 

40 b 8-cI. yi Sé...Tetapévov. These words have given rise to the 
most famous controversy ever raised about the interpretation of the 
Timacus, Aristotle expressly understood them to assert the motion of 
the earth. Most of the ancient Platonists whose works we possess, 
living in a time when geocentric views had prevailed, naturally con- 
trived to ascribe to Plato what they themselves held to be the true 
doctrine of the motionlessness of the earth. But Theophrastus, 
an exceptionally good witness, who had every opportunity of knowing 
what Plato’s doctrine was, expressly credits him with believing in the 
earth’s motion, and though Aristotle only says that Ztmaeus main- 
tains the doctrine, I believe I shall be able to show that he definitely 
alludes to Plato, though without naming him, as personally holding the 
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theory. Even Cicero is aware that Plato had been supposed by some 
interpreters to teach the doctrine, though in language which might admit 
of a different explanation (Academ. Prior. it. 123 ‘atque hoc’-—viz. 
that the earth rotates on its axis—‘etiam Platonem i# Zimaeo dicere 
quidam arbitrantur, sed paullo obscurius’). Inthe nineteenth century the 
question was the topic of a famous controversy between Grote and Aug. 
Boeckh, Grote definitely maintaining that the Zimaeus teaches the earth’s 
motion, and that the motion meant is an axial rotation with a period of 
twenty-four hours, Boeckh denying both propositions. Both unfortu- 
nately forgot that the question what Plato himself held and the question 
what view he meant to attribute to Timaeus are two different questions, 
not one.’ 

What I propose to show here is (1) that Plato believed in a motion 
of the earth, and that Aristotle actually refers to this fact; (2) that 
Timaeus also ascribes a motion to the earth; (3) that the motion in 
which Plato himself believed is quite different from that spoken of by 
the Zimaeus; (4) that neither motion is an axial rotation. Boeckh was 
right in saying that the axial rotation of the earth is not to be found in 
the Zimaeus, wrong in saying that no other motion is to be found there ; 
Grote was right in finding a movement of the earth in the dialogue, 
wrong in supposing it to be an axial rotation. No apology is needed 
for discussing the whole subject in some detail. Plato is so important 
a figure in the history of science, and the question of the connexion of 
the Academy with the rise of the ‘Copernican’ astronomy is of such 
intrinsic interest, that it is well worth while to exainine the evidence about 
Plato’s own personal views. If we should find that they differ in a 
matter of first-rate moment from the views hc has ascribed to Timaeus, 
this forms an ims/antra cructs in the controversy about the value of Plato’s 
accounts of fifth-century teaching. Finally, if Timaeus, a fifth-century 
Pythagorean, is correctly represented by Plato as teaching that the earth 
moves, though he does not credit it, hke the Pythagoreans described by 
Aristotle, with a revolution round a central luminary, we are clearly on the 
trend of something very ancient, and the question will at once arise 


1 Boeckh’s view is best studied in the essay of 1852 Ober das kosmische System des 
Platon pp. §9 ff., in reply to Gruppe, who also found the axial revolution of the earth 
in our passage. Boeckh has no difficulty in proving that this motion is not asserted 
by Timaeus, but as a proof that T. supposes the earth to be at rest, his aryument is a 
simple egnoratio elenchi. He was also unaware of the true text of our passage, which 
has tHv before rév 38, #. rerapévoy wodov. His attempt to pet over the tense of 
AA operny by taking from Buttmann the explanation that ‘the forces which make and 
hold together the cosmic system are thought of as continuously active’ is a piece of 
special pleading which seems hardly to satisfy himself (see of. ci#., p. 65). He asks 
why, if the word means ‘ rotation’, it is only used on this one occasion, though Plato 
has so many equivalent phrases, weppépec@at, dvaxuxAcicba:, &c.? The answer is 
that the word means an entirely different kind of motion. One might retort his 
question on him. If the word means ‘rest’, why does not Plato say pevovcay or the 
like? He then quotes two instances where elAovpevoy is correctly used (one of them 
Zim. 76, the other 7m. 86 e), mistranslates both (see my notes #7 /oc.), and makes 
his own mistranslations ‘massgebend’ for the present passage. But even so, the 
sense of the word he arrives at is ‘sich herumlegen in Kugelform’, a phrase which 
would be an odd one to express ‘ absolute rest’ (0p. cit. 66-7.) 


Q 2 


228 NOTES 


whether @ doctrine of the earth’s motion does not go back, as Eudemus 
held that it did, to the very first beginnings of Hellenic cosmology. For 
obvious reasons, [ raise the questions which concern us in the order 
adopted above. (1) Plato’s own mind about the earth's motion. I propose 
to consider first the external and then the internal evidence. (a) External 
evidence. There is in the first place an important statement of Theo- 
phrastus preserved to us by Plutarch. In the little collection of notes 
on points of Platonic scholarship known as Quaestiones Platonicae 
({ornpara TlAatwvixa), Plutarch says (1006 c), after mentioning the 
heliocentric astronomers, Seleucus and Aristarchus, that Theophrastus 
also informs us that Plato in his later years repented that he had given 
the earth the central position in the universe, to which it is not entitled 
(ro TlAdtwvt rpec Burépw yevopévw perapedcivy ws 0 mpooyKxoveay drodovrt 
TH YD THY péONV xopay Tov mavrdés. Plutarch does not say from what work 
of Theophrastus his statement is taken, but it would be most natural to 
suppose that it is the great work Ilepi duoixay Sogwy where, as we see from 
Aetius P/aciia iii, 11-13, the questions whether the earth is ‘at the centre’ 
and whether it moves, were discussed. (Possibly we may infer from the 
tense of the perapedciy that Theophrastus wrote IIAdrwm perepéAc, in 
which case we could argue that the use of the imperfect shows that 
Theophrastus was referring to actual oral knowledge, ‘ Plato used to 
express regret’, but I would not lay too much stress on this.) There is 
another allusion to the same thing in Plut. Vi/. Numae xi, where, how- 
ever, the source of the information is not specified. Plutarch has been 
talking of the Pythagorean view that the earth is a planet which revolves 
round the ‘central fire’. He goes on, ‘it is said that Plato too in his 
later years (xpeoBurnv yevopevor) held the same view that the earth is in 
a different region, and that the central and supreme place belongs to some 
other and worthier thing’ (d:avevonoOat repi ris yas, ws év érépa xwpa 
xabeotwons, Thy 5é péonv Kai Kupwwraryny érépw Tint Kpeirrove TpooyKoveay). 
The close verbal coincidences with the passage already quoted, shows that 
here, too, Plutarch has the same words of Theophrastus in his mind, and 
that the doctrine ascribed by Theophrastus to ‘ Plato in his later years ’ is 
that the earth is not at the ‘centre’ but moves’ round some ‘ worthier 
thing ’ which occupies that place. Incidentally, it is thus already proved 
that the doctrine regarded by Theophrastus as Plato’s is quite different 
from that which Grote found in the Zzmaeus, viz., that the earth is af the 
‘centre’ and rotates there round the axis of the universe. Now the 
testimony of Theophrastus is far too weighty to be lightly set aside. As 
we have already seen, he was twenty-five or a year or two older when Plato 
died, and chronology thus bears out the statement that he had actually 
been a member of the Academy. Probably, then, it was in the Academy 
and from Plato’s own lips that he heard Plato’s views about astronomy. 
He was also the intimate associate and chosen successor of Aristotle, who 
must have known the true facts. In any case it is not a mere inference 


1 In neither passage does Plutarch expressly say that Plato was held to have 
attributed motion, as well as a non-central position, to the earth, but that this is 
meant is clear from the fact that in both cases the immediate context refers to doctrines 
of the earth’s motion. 


40 b 8-c 1 229 


of his own from isolated expressions in the dialogues with which we are 
dealing. 

This brings us to consider the testimony of Aristotle himself. Aristotle’s 
statement is given in de Cacelo B. 293°15 ff., and is so important that it 
must be quoted in full. ‘ We still have to treat of the earth, its position, 
whether it is at rest or in motion, and also of its shape. Now as to its 
position opinion is not unanimous. Most say that it is at the centre, that 
is, most of those who hold that the universe as a whole is bounded. 
But the Italians who are known as Pythagoreans tell a different story. 
At the centre, they say, is fire; the earth is one of the planets (é rav 
darpwv), and causes day and night by its revolution round the centre. 
Further, they fabricate a second earth opposite to ours, which they call 
the Counter-earth (dyri/yOova), not looking for theories and causes which 
correspond to the appearances, but forcing the appearances to fit certain 
theories and fancies of their own and trying to adjust them (retpwpevor 
ovyxoopev). Many others might agree in the view (aoAAois & av xal 
érépos ovvdogéece) that we ought not to assign the central region to the 
earth, drawing their conviction not so much from the appearances as from 
(general) arguments (ovx« éx tov dawvouevwy ddAdAa padrdAov éx Tov Adywr). 
For they think it appropriate (otovrac mpooyxev) that the most honourable 
region should belong to the most honourable thing (ro riuiwrdrw), and 
that fire is more honourable than earth, and the limiting position (76 
wépas) than the intermediate, and that the centre and the outermost 
surface (ro pécov xai ro éoxarov) are limiting positions. So whien they 
draw the consequences from these premisses, they think (ofovrac) that the 
earth is not placed at the centre of the sphere, but rather fire. The 
Pythagoreans have a further argument that it is fitting that what is 
supreme in the universe should be most carefully guarded, and such is the 
centre; so they call the fire which occupies this region the “ guardroom 
of Zeus” (Acos duAaxyv)... This, then, is the opinion of some about 
the earth’s position. Similarly as to its rest or motion. All do not hold 
the same opinion. Those who say it is not even situated at the centre 
hold that it revolves in a circle round the centre (xcwetoOat xvxrAw wept Td 
péoov), and not our earth only, but also the Counter-earth, as I] have 
already explained. Some even hold that a number of such bodies may 
be revolving round the centre, though they are not visible to us as they 
are occulted by the earth. Indeed, they say this is why lunar eclipses 
happen more frequently than solar; the moon is shut off from the sun’s 
light by any of these revolving bodies as well as by the earth... Also 
some say that the earth though actually at the centre (kai xeyévny éri 
rou xevtpov) ‘‘ goes to and fro ’”—i. e. moves—“ there about the axis which 
stretches through the universe”, as it stands written in the Zimaeus 
(TAAco Gaz Kai xwetcOat wepi rov da ravros Terapevov woAOV, Worep ev Tw 
Tipai yéyparrat). 

Note that Aristotle is careful to distinguish two theories about the 
earth’s motion. One is that it is a# the centre and has there a motion 
of some kind signified by the word tAAcoGa. This, he says, is what is 
written in the Zimaeus. As to the kind of motion meant, he does not 
explain it; he merely quotes Plato’s phrase, not gus/e accurately, adding 
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xwvecoOat as an equivalent for the rare poetical word DAecOu, as though 
he were not himself quite sure what kind of movement is intended. The 
second view is that all the planets revolve round a centre which is occupied 
by a ‘fire’ or luminary (#o/, of course, the sun), and that the earth is one 
of them, Zz4zs view, he says, is held by certain Italians popularly called 
Pythagoreans, and as he mentions that the revolution causes day and 
night, we see that it must have a period of twenty-four hours. In fact, it 
does the work of the axial rotation we ascribe to the earth, so far as 
effecting the alternation of day and night is concerned, but it is thought 
of as the revolution of a ring carrying the planet. Aristotle also speaks 
of certain other unnamed persons who agree with the view that the earth 
is not a/ the centre but revolves round it, and he gives the argument upon 
which these ‘others’ rely, which is clearly marked off from the argu- 
ment of the Pythagoreans.1. He gives as the argument of these unnamed 
‘others’ precisely that ascribed by Theophrastus to Plato, that it is ‘ not 
proper ’ (ov pooner) that the earth should be the central thing in the 
universe ; such a place belongs of right to a more ‘honourable’ occupant. 
The persons who are supposed to use this argument cannot be the Pythago- 
reans, since they are expressly distinguished from them twice over. Nor 
can Simplicius well be right in the view he advances in his comment on 
the passage, that Aristotle invented the argument merely to show that he 
could, if he pleased, make out a better case for the Pythagoreans than 
they had done for themselves, since Aristotle twice refers to what those 
who use this argument ‘think’ or ‘do not think’, Clearly he means 
some actual persons who were not Pythagoreans, but agreed with the 
Pythagoreans in looking on the earth as a body which revolves round 
a certain luminary.® And the close verbal resemblance of the argument he 
ascribes to them (note the ov spooyxe, ravryv THY xwpav, and the tiyswra- 
rov), with that ascribed by Theophrastus to Plato, seems to me to put it 
beyond reasonable doubt that it is Plato and those who accepted his doc- 
trine whom Aristotle has in mind. The absence of Plato’s name is 
exactly in keeping with Aristotle's common habit of introducing views 
which we can prove to be those of leading members of the Academy as 
the opinions of rwés. In the Afe/aphysics, it is hardly too much to say, 
a view ascribed to rwés regularly means an Academic theory. 

If Aristotle means Plato a very important consequence follows. When 
he goes on to speak of the statements of the Zimaeus, and distinguishes 
the doctrine of the dialogue that the earth moves a/ the centre from the 
Other theory that it moves round the centre, he is discriminating the view 
of Timaeus from that of Plato, and is aware that the astronomy of the 


1 We see from other references in Aristotle that the argument he means to ascribe 
to the Pythayoreans in his disparaging remarks about them is that it 1s ‘fitting’ 
that since ten is the ap@yos réAccos there should be just ten ‘circles’ in the heavens. 
The number is got by adding to the familiar eight one for the earth and another for 
the av7ixy@wy, The Pythagoreans had much better arguments than this both for 
holding that the earth is a planet and that there is an dyriydéov, but it suits Aris- 
totle’s purpose to lay special stress on this numerical fancy. He does not ascribe it 
to those whom he calls ‘ others’. 

? Simplicius informs us that Alexander of Aphrodisias said in his lost exposition of 
the de Cacdo that he did not know to whom Aristotle is referring. This shows that 
Alexander at any rate understood that the reference is definitely to some real person. 
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dialogue is not that which he knew as Plato’s own. He is not going to 
the Zimaeus for his information about /a/o's own theories, and this may 
be why he says of the theory he quotes that it is what ‘is written in the 
Zimaeus’. For his knowledge of Plato's views he would depend not on 
dialogues at all, but on the recollection of twenty years of association in 
the pursuit of science. If Aristotle had been dependent on the Zimaeus 
for his knowledge of Plato's astronomy, it would be quite arguable that 
he might be led astray in his interpretation of a rare poetical word like 
‘AXeo Oar. But it is flatly impossible that he should have been in the 
Academy for twenty years without knowing for certain whether Plato taught 
the motion of the earth, or what sort of movement he assigned toit. If he 
really means Plato when he talks of some one besides the Italian Pythago- 
reans who said that the earth revolves ‘round the centre’, we may be 
certain that Plato really did say this. And we may further be sure that the 
doctrine was not suddenly adopted by Plato on the edge of the grave in 
a state of ‘dotage’. If Plato had at the end of his life capriciously 
changed his mind ona point of such first-rate importance, Aristotle 
could hardly have been silent about such an inconsistency. It would 
have been a capital point in favour of his own geocentric views to urge 
that the most eminent man on the other side had only fallen into ‘ heresy ’ 
in the last weakness of extreme old age. I should infer, then, that Plato 
had consistently taught that the earth is a planet during the twenty years 
of Aristotle’s connexion with him in the Academy, that is, from his own 
sixtieth year, and may have held the doctrine even earlier. The words 
of Theophrastus are quite consistent with this view. He does not say 
that Plato adopted the theory that the earth is a planet ‘in extreme old 
age’, but merely zpeoBurepos yevouevos, ‘when he had got into years’, 
language which is quite applicable to a man of sixty or even less. (At 
Athens, we may remember, a man became officially a yépwy and immune 
from public service at sixty.) As for the ‘repentance’ of which Theo- 
phrastus speaks, it is sufficiently explained by the myths of the Phaedo 
and Republic, written long before Plato was sixty, where the central 
ition and immobility of the earth are assumed. 

(4) Internal evidence. When we turn to Plato’s own works for con- 
firmation of the evidence of Aristotle and Theophrastus, we get it at 
once in the passages of the Zaws and Epinomzs 1 have already had more 
than one occasion to cite. When the Athenian speaker at Laws 822a 
insists on the point that every planet has one and no more than one 
uniform real movement (ov woAAds dAAa piay det xixAw), he must, of 
course, mean that the rest of the ‘apparent’ motions are only apparent, 
and the only way to maintain this is to hold that they are really due to 
the motion of the earth and its inhabitants. If each planet is to have 
just One movement, all the movements it seems to have except that one 
must be transferred, with a reversal of sense, to the earth from which we 
make our observations. And it is further clear which is the one that 
must be left to the planet itself; it is the movement through the Zodiac. 
No ‘motion of the earth’ will account for the very different periods in 
which the planets go round the Zodiac. But the ‘diurnal motion’ of all 
the contents of the heavens may be replaced by a diurnal motion of the 
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earth in the opposite sense from W. to E. That this is Plato’s meaning 
is clear from the statement of the Zp:nomtzs that the outermost circle does 
not really ‘carry round’ the others with it. With a non-revolving earth 
the ‘double motion’ of the planets is indispensable to account for the 
facts already known to Timaeus. The circle of the Same musé ‘carry 
round ’ the rest. It follows that when Plato says this does not happen, 
he must be meaning to transfer the diurnal motion to the earth. It does 
not, however, follow that the implied motion of the earth is an axial 
rotation. It is much more probable that Plato, like the Pythagoreans, 
held that the earth as an inner planet revolves round the central fire in 
a period of twenty-four hours. The system is, of course, not heliocentric, 
since the Zp:nomis still speaks of the sun as having his annual period ; 
sun and earth alike must have a real motion round the ‘more worthy 
thing’ which is ‘at the centre’, the so-called ‘ central fire’. The only 
way to get an axial rotation in would be to think of this fire as itself a 
shaft of light passing right through the earth and forming the axis of the 
universe, and the analogy of Plato’s theory with the view ascnbed by 
Aristotle to the Pythagoreans is definitely against such an interpretation. 
A further consequence is that the real motion of the ‘eighth circle’ 
counter to the other seven, which is still retained in the Ap:nomis, can no 
longer have anything to do with night andday. Its period, therefore, will 
not be twenty-four hours, as in the Zimaeus. What the period is, Plato 
does not say, and it is not necessary to suppose that he had any definite 
doctrine on the point. Nor is it clear what ‘appearances ’ the motion of 
this circle is now supposed to account for, except that it can have nothing 
to do with ‘ precession’, since it is in the wrong sense for that. Nor, 
again, have we any hint of the way in which Plato himself proposes 
to explain the ‘anomalies’ of the planets. Since the period of the 
earth’s revolution must clearly be twenty-four hours, it is no good to 
_ Invoke that movement in explanation. The words of the Laws should 
imply that these ‘ anomalies’ are also only ‘apparent’. To someextent, 
no doubt, they could be accounted for by remembering that we see the 
paths of the planets from a position which is ‘ out of the centre’, but they 
would necessarily remain in their detail unexplained until the central 
luminary round which the orbits are described was identified with the sun. 
My own conjecture is that Plato saw that the neat and ingenious scheme 
of Eudoxus was based on an erroneous assumption, and preferred putting 
forward no detailed ‘theory of the planetary movements’ to constructing 
an apparently plausible one upon a vicious foundation. That, if this was 
Plato's judgement, he judged rightly is shown by the whole subsequent 
history of planetary theory. For all the elegance of the Eudoxian scheme 
it had to be ‘scrapped’ in principle by the Alexandrian astronomers who 
introduced ‘eccentrics’ and ‘epicycles’,s What was amiss was pre- 
cisely the assumption that the earth could be treated as ‘at the centre’ of 
a planet's orbit. It would have been better in the end for astronomical 
science if in the fourth century others besides Plato had recognized that 
no satisfactory solution of Plato’s problem can be obtained without putting 
some ‘more suitable body’ at the centre, and had never made the pre- 
mature attempt to ‘save the appearances’ on the Eudoxian lines. If that 
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had happened, Aristarchus might have come by his rights without having 
to wait for the best part of two thousand years. 

(2) Next, as to the view Plato means Timaeus to be expressing. 
Aristotle held that Timaeus means to say that the earth is ‘at the centre’ 
and has there a motion indicated by the word iAAdpevov. What this 
motion is Aristotle does not say, and perhaps did not know, but he makes 
it clear by his distinction between moving ‘round the centre’ and moving 
‘at the centre’ that he did not suppose it to be an orbital ‘revolution ’. 
Careful scrutiny of Plato’s text will show that Aristotle’s interpretation ts 
the only possible one, though in his passing allusion to the phrase of 
Timaeus he happens not to quote the absolutely decisive word, the ryv 
after tAAopévny de. It is this word which, even if tAAeo Gar itself occurred 
only in our passage, would be enough to prove that motion of some kind 
is meant. The word appears to have been restored to the printed text 
for the first time by Bt., but Bekker duly recorded ry as the reading of 
A in his collation, and it appears also in the notes of Bast’s collation 
printed by Stallbaum at the end of his edition of our dialogue. The 
absence of ry from FY and from Plutarch’s quotation of the passage 
counts for nothing. It was sure to be dropped when the doctrine of 
a central immobile earth had become a universal dogma; that it should 
have been illegitimately foisted into the text of A or the archetype of A, 
on the other hand, would be perfectly inexplicable. The word is an 
accusative of ‘space through which’, and there is an ellipsis of déey as in 
phrases like rav rayiorny, thy evOeiav, Thy éri Gavarw. Thus the sense is 
‘on the path about the axis of the universe’, and this, of itself, implies 
that the earth is moving and that the participle following is that of a verb 
of motion. As to iAAopueévny itself, those who want to get rid of the 
earth’s motion have to suppose one of two things, that it is a corruption 
Of eiAoupevyy, which they take to mean ‘rolled up into a coil’, ‘ globed 
round’ the axis, or that Timaeus is confusing the words iAAecGae and 
eiActoGar. They have also to suppose that Aristotle, consciously or not, 
has misrepresented the meaning of the word. None of these suppositions 
will stand examination. As for the text the reading iAAopevny is really 
that of the only MSS. of the Timaeus which count. The variant 
eiAAopevny or ciAAopevyv (A and P) is merely a misspelling due to the 
standing tendency of all but our oldest MSS. to represent « by «, even 
where the cis short. (Thus we get such spellings as Iappevecdys, eidéa in 
the Bodleian codex of Plato.) For eiAovpeévny there is really no MSS. 
authority at all. tAAe~Gac is also the best attested MSS. reading in 
Aristotle’s references to the passage (de Cae/o B. 293° 31, 296% 26) and 
is Plutarch’s quotation. Further, Aristotle twice adds xivetoOac aS an 
explanation, de Caelo B. 293° 31 tAAcr Oar xai xiveicGat, 296% 26 tArAco Oat 
cai xiwetoGa. (There is some doubt about the genuineness of the xai 
xeveto Oar in the former passage, but apparently none whatever about the 
second.’) Further it is fatal to the proposal to read eiAouyévny or to sup- 


1 Boeckh (Kos. System des Platon 83) actually maintains that Aristotle is not 
criticizing the doctrine of Timaeus at all. He borrows the words [AAec@a and wepi 
rdy . . - wodov from Plato, but he is applying them to the doctrine of some unnamed 
persons who taught an axial rotation which, as he himself knew, was not to be found 
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pose that Timaeus confuses that word and iAAoperny, that the tense of the 
participle is wrong. Conceivably the perfect participle of eiAcioGac might 
be used in the sense of ‘ globed into a ball’, but the present could only 
mean ‘ coiling round’, and such a meaning is quite out of place here, 
even if the rj did not make a verb of motion necessary. We have also 
the testimony of Aristotle to reckon with. The notion that Aristotle 
consciously misrepresented the Ztmaeus for polemical purposes may be 
set aside at once. Even if we are prepared to believe, as I am not, that 
Aristotle was capable of such dishonesty, we must remember that until 
years after Aristotle’s death the Academy was presided over by Xeno- 
crates, an immediate disciple of Plato, and both Academy and Lyceum 
contained other members who had been Plato’s personal associates; mis- 
representation on a point like that of the motion of the earth would thus 
have been suicidal. It remains to consider whether Aristotle may have 
been genuinely mistaken. As we have seen, grammar itself demands 
a verb of motion, and moreover the usage of the word tAAeo Gar does not 
really leave room for misinterpretation.1. The verb is regularly used of 
movement ‘up and down’ or ‘to and fro’, as in Sophocles Anftg. 340 
iAAopevwy dpotpwv eros eis eros, ‘as the plough goes up and down’, 
cf. Aristotle A/e/eorologica B. 356%5, where the form ciActo6a is used 
with the same sense, wepi ro pécov eiActoOa. (Aristotle is speaking 
of the account of the ‘subterranean rivers’ in the myth of the PAaedo, . 
and says correctly that they ‘ oscillate up and down’ about the ‘centre’. 
The traditional rendering revo/vi will not fit the sense. What Anistotle 
has in mind is the ‘swaying’ movement called in the Phaedo itself an ainpa 
(Phacdo 111e 4 ratvta 8 mdvra xwely avw Kal Kdtw d@omwep alwpay Twa 
évovcav év ty yn). It is this that he means when he writes ov €xyew yap 
€dpav GAN dei wept TO pecov ciXetoGar.2 The sense is then that the earth 
goes ‘up and down’ or ‘to and fro’ on a track ‘about the centre’. This 
does not suggest complete revolution in an orbit, which would not have 
the reversals of ‘sense’ apparently implied by the word. What it 
suggests is rather that the earth ‘makes excursions’ alternately on either 
side of the ‘centre’, and this seems to be at the bottom of Aristotle’s 
careful distinction between the doctrine of Timaeus that the earth moves 
‘at the centre’ and that of others who say it moves ‘round the centre’. 
To us, the sort of motion naturally suggested by such a phrase would be 
that of a pendulum executing oscillations in circular arcs, but it would be 


in the Zi¢aeus at all. This is more respectful to Aristotle’s character than the rival 
view of M. Martin and Sir T. L. Heath that Aristotle consciously lied (Aristarchus 
p. 178), but one wonders whether Boeckh can have quite believed his own explanation. 
He admits that it will probably be called Kiinsteleimas it certainly is—but pleads 
that it is gute Kiinstelei, a point on which the inventor of the device is perhaps not 
the most competent judge. 

1 As Simplicius tells us, Alexander of Aphrodisias, with his usual honesty and sense, 
remarked that it is absurd to suppose that Aristotle did not know what Plato meant 
by lAAopuérny, and that consequently we must take it as certain that motion of some 
kind is meant (dAAd 1@ ’ApiaroréAa, gpyoiv, ovtTw A€yowrt ThAecOaL, ov" EvALyoY 
dvritoyetv’ ws dAnOws yap ovre ris A€feas TO oOnparvdpevoy elxds hy dyvoey aurTdr 
ovre Tov MAaravus oxonov). 

¥ Ought we not to write fAAesOar here? Cf, the discussion of our passage in EG/A5 
301-5, to which I am deeply indebted. 
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an anachronism to find the pendulum in a speech put into the mouth of 
a fifth-century Pythagorean. We must rather therefore think, with Bt., of 
periodical rectilinear displacements along the ‘axis’ of the universe in oppo- 
site senses and about the ‘ centre’ (ZGP4."* 301-5). Note that nothing is 
said here of the ‘worthier body’ as occupying the ‘centre’. Except 
when the earth happens to be just passing the ‘centre’ in its excursions, 
the ‘centre’ will be empty. The non-existence of any ‘central’ 
luminary is also implied by what Timaeus has already told us of the pur- 
pose for which God made a ‘light’ in the second circle. If there were 
already a ‘ central fire ’, the circles could have ‘ seen their way ’ without the 
sun. It is precisely the absence of any central luminary which Aristotle 
rightly regards as distinguishing the astronomy of Timaeus from that of 
those who regard the earth as a ‘planet’ (éy ray dorpwv). We further 
see that Timaeus is really not guilty of the absurdity into which Boeckh 
held he must fall if he ascribed a motion to the earth, viz. that this 
motion would clash with his former statement that the periodical revolu- 
tion of the circle of the Same in twenty-four hours causes the alternation 
of day and night. Of course there would be this clash if the motion 
given to the earth is an axial rotation with the same period of twenty-four 
hours. If the rotation were in the same sense as the revolution of the 
Same, you would get no alternation of day and night at all; if it were in 
the opposite sense, the vvy6;pepoy should be half its actual length. 
Grote admitted this absurdity, but strangely supposed that Plato might 
have overlooked it! The speculation is not meant to account for day 


1 Grote Afinor IVorks pp. 243-6. Grote argues that if Plato overlooked the point 
we must not be surprised, for (1) Aristotle clearly overlooked it also; (a) by Boeckh’s 
own admission, no commentator before himself had attended to it; (3) the Pytha- 
goreans who taught the doctrine of the ‘central fire’ also forgot that the revolutions of 
dwAavés, planets, earth, ‘annulled’ one another ‘as to effects’. There is a bad con- 
fusion here. The criticism would only really affect a theorist, if there were one, who 
gave the earth and the dwAavés alike a movement 1 ¢he same sense and withthe same 
period of twenty-four hours. It would not affect any one who. made dmAavés and earth 
revolve in the same period but in contrary senses. Ife would only have to suppose 
that the ‘real’ period of buth revolutions is forty-eight hours, and the phenomenon of the 
twenty-four hours interval between one transit of a star over the meridian would be 
‘saved’. Still less would such a criticism tell against ‘Timaeus, who does not ascribe a 
revolution to the earth at all. lence there is no ground for accusing either Aristotle or 
the Pythagoreans of the supposed oversivht. It is really both Boeckh and Grote who 
make a blunder by forgetting that the conditions under which a revolution of the earth 
would cancel out a revolution of the dmAaves are excluded by T.’s adherence to the 
theory of the opposition in sense between the revolutions of adwAaveés and planets. 
Grote’s own theory of T.’s meaning is hopelessly incoherent. He supposes that the 
revolution of the dsAavés is due to a rotation of the axis of the universe, which Is a 
solid cylinder; the earth is attached to this axis and ‘regulates’ its motion, and con- 
sequently revolves with it. I may be merely dull, but I do not understand the 
mechanics of this process at all. If the carth moves along with the supposed cylinder, 
how does the earth act as a break or regulator? Grote says (op. crf. 248-9) that if 
there were any friction between the earth and the cylinder, this would correct all the 
cosmic motions, But if there is not such friction, how is the ‘regularizing ’ done! 
Grote seems to have two incompatible ideas in his head at once. (1) The revolution 
of the cosmic axis causes the revolution of the earth (‘if the cosmical axis is to revolve, 
the earth, being closely packed and fastened round it, must revolve along with it’, 
op. ctt., Pp. 248, cf. p. 261) : (2) the earth ‘ keeps up and regularizes’ the movement of 
the axis (ib. 249). Of course it follows that Grote must suppose the sense of the 
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and night. What ‘appearances’ it is meant to ‘save’ we are not told, 
but must discover, if we can, for ourselves. Now obviously if the move- 
ment intended is a ‘slide’ alternately N. and S. along the axis of the 
universe, this might account for, at any rate, some of the apparent 
‘excursions in latitude’ of the planets. We might suppose that a planet 
does not really make an excursion to the N. of the median plane of the 
ecliptic ; it is we who have taken a slide to the S. of the ‘centre’. This 
is Bt.’s suggested explanation of the purpose of the motion,’ and since 
Timaeus recognizes the movements of the planets xara wAdros as one of 
the ‘appearances’, I fee! no doubt that, so far as it goes, the explanation is 
correct. Of course it is obvious that as a complete solution of the problem 
raised by the planetary ‘ anomalies’ the theory will not carry us very far. 
The effect of such a ‘slide’ ought to be a displacement of the whole 
visible ‘ heavens’ in the opposile sense. Hence it will not account for 
the individual differences between the ‘ excursions ’ of the various planets, 
e.g. it will not explain why all do not attain their maximum N. or S. 
displacement simultaneously. And, as the ‘slide’ of the earth can only 
be N. or S., it will not throw any light at all on ‘station’ and ‘retro- 
gradation’. However, it is not necessary that the theory should work out 
completely, as Bt. has rightly said. Since Timaeus himself says nothing 
about the amplitude or period of the earth’s excursions, we may presume 
that he is not supposed to have worked out any detailed theory. All that 
is necessary is that he should suppose that some of the apparent irregu- 
larities would disappear, if the earth is credited with a sliding movement 
N. and S. along the universal ‘axis’. Some of the sun’s ‘anomalies ’, 
real or supposed, might be explained along these lines, and these are just 
the fact that would be felt to demand explanation first and foremost. 
There is also another set of appearances which we know to have attracted 
attention quite early which may come in. Why do we not see so many 
solar as lunar eclipses? This question had been raised at the very 
beginning of Greek astronomy, since it was obviously to answer it that 
Anaximenes said that the moon is eclipsed by certain invisible ‘ dark 
planets ’ (R.P. 28, EGPA,* 78). Similarly Aristotle explains at de Caelo 
B. 293521 that this was the real origin of the doctrine of the avtiyOwv 
EGPhS 305). There is no room in Timaeus’s scheme for invisible 


earth’s rotation to be the same as that of the dwAavés, thus tacitly assuming the con- 
dition of ‘cancelling out’ of the two movements which he has forgotten to supply 
explicitly. But it ought to be clear that ‘Timaeus does not conceive of anything exccpt 
the outermost circle—the dwAavés—as having the movement émi defia ascribed to the 
‘Same’, so that the assumption is not justified. He is right, on the other hand, when 
he says that on Boeckh’s theory that the earth opposes to the diurnal movement an 
equal force in an opposite direction, there would be no movement of the dwAavés at all. 
He forgets that unless the earth, on the interpretation of T.’s cosmology adopted by him- 
self, oj; posed some force to the diurnal motion, it could not ‘regularize’ that motion. 
Boeckh’s rejoinder (AZ. Schriften iii. 294-320) corrects some of these errors, but adds 
nothing fresh in support of his own interpretation. The words efAdAw, etAew, DAAw and 
their cognates have recently been discussed by K. Burdach (Vewe Jahrbucher fur das 
Al. Altertum xlix, pp. 254-78). Boeckh's interpretation is defended, but the ryp is 
ignored, and Aristotle is supposed to have been misled by a misspelling! (M. Rivaud 
prints 7 in his text, but translates and interprets as though the word were not there.) 
1 ELGPAS 304. 
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planets or for an dyriy4wy, but his speculation about the earth may be 
intended to explain, among other things, why we do not see a total 
eclipse of the moon at every full moon and a total eclipse of the sun at 
every new moon. If the earth ‘slides’ on the axis of the whole, it may 
often happen that it is ‘ out of the centre ’ at these times, and then there is 
no eclipse or only a partial one. 

If we look back over the whole early history of Greek cosmological 
ideas, we shall see, I think, that the theory which we have ascribed to 
Timaeus is strictly in the line of the natural development. Anaximander, 
the first known author of anything like a cosmological system, was 
recorded by Eudemus to have taught that the earth ‘moves’, and we 
have seen what the motion must have been. It must have been that of 
a rotating disk, or of a cart-wheel, revolving round an axis perpendicular 
to its surface and passing through its centre. We also saw that this view 
presumably persisted in the Milesian school, since it reappears with 
Anaxagoras, who brought Ionian science to Athens, in his doctrine that 
the sun and moon are fragments which have been detached from the earth 
by its ‘revolution’. The recognition of the spherical shape of the earth 
was incompatible with the retention of this view in its original form. 
Two modifications of it then present themselves as both feasible. The 
earth may be regarded as a motionless sphere in the middle of the 
universe. This is the view adopted in the myth of the PAaedo and fore- 
shadowed by the doctrine of Empedocles, that the earth is kept from 
falling by the violence of the revolution of the ‘heavens’ round it.2 The 
other is the doctrine known to Aristotle as Pythagorean, that the earth is 
itself a planet revolving with the rest round a central luminary. The one 
view leads up through Eudoxus to Hipparchus and Ptolemy, the other to 
Aristarchus and Copernicus. Either development arises naturally when 
the old disk and cart-wheel conceptions have to be abandoned, and neither 
is reached all at once. The speculation of Timaeus, which gives the 
earth a motion without making it a planet, is manifestly a cruder form of 
the development which keeps to the moving earth than the theory called 
by Aristotle Pythagorean. Hence it is quite likely that it represents 
a half-way stage on this line of thought which had actually been reached 
in early Pythagorean speculation, and very unlikely that it has been 
invented for Timaeus by Plato himself, who must definitely have believed 
in the planetary character of the earth. There is, in fact, a close affinity 
between the theory and that of Empedocles, whom Timaeus follows so 
closely in many matters. Empedocles said that the earth is kept from 
slipping out of its place by the violence of the dim round it. (This does 
not exclude the possibility that it is turning round zm its place, though 
more slowly than everything which is farther away from the centre of the 
eddy.) Now let us suppose that the violence of the divy, though great, 


1 Aristot. de Cae/o B. 284% 24 ovre 8a ray Sivnow Oarrovos TuyydvovTa popas Tijs 
olxeias poms int awlecGar roaovTov xpovoy, KaGanep 'EuredonxATs prow (where the 
reference is to the ‘heavens’ not falling on the earth); ib. 295516 of 8 Gowep 'Epre- 
3oxATs, THY TOU Ovpayov dopdy KUKAy wepiOdoucay Kal OaTTov depopévnw Ty THs ys 
gopay xwdvav, xabdnep To by Tois KUaBos D8wp (R. P.170f.); Plato Phacdo 99b6 6 pév 
vis (sc. Empedocles) Sivny wemribeis tp yp Urd rou ovpavou pévery 3r) wore THY HY 
(all cited at EGPA.5 237 @ 3). 
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is not quite as great as Empedocles believed. Then, it might be thought, 
though the earth does not ‘ fall’, it slips a little in either direction to slip 
back again in the other. This would give us the very movement Timaeus 
seems to mean, and might be thought to account for some at least of the 
planetary ‘anomalies’, In this way the views of Timaeus about the 
behaviour of the earth fall into line with the general character of his 
doctrine as Pythagoreanism deeply influenced by Empedocles. What- 
ever may be thought of this suggestion, the important point to understand 
is that the motionless earth is not the starting-point of Greek cosmology, 
and that im the fifth century it was not yet the established ‘ orthodoxy ’ 
that the earth is motionless. We can see pretty well that it was precisely 
the brilliant promise of the Eudoxian hypothesis in the fourth century 
which really for the first time gave plausibility to the conception of an 
unmoving earth. Before Eudoxus, the well-known ‘anomalies’ must 
have seemed to astronomers to tell strongly in favour of the other view. 

It is interesting to observe how long a tradition of the true exegesis of 
our passage lingered on in the minds of commentators who were them- 
selves wedded to the doctrine of the earth’s immobility. No doubt 
Aristotle’s interpretation of the passage was felt as at any rate something 
which had to be refuted. ‘Thus Chalcidius renders iAAonevyy, as though 
it were eiAovperny, by constricfam (ignoring the tense of the participle; it 
does not follow that he actually read ciAovpzevnv).' Yet in his commen- 
tary (§ 122, Wrobel, p. 187) he gives the alternative explanations we/ 
tuxt Pythagoram ignem (? igneum) uertentem se circum axem and mediclaté 
mundi adhaerentem quiescere terram. He calls the latter view aliguanto 
uerisitmiltus, but only on the ground that the words of Phaedrus 247 a 
that ‘Eoria ‘stays at home’, seem to refer to the immobility of the earth. 
Apparently he leaves it to the reader to choose either interpretation as he 
pleases, though in the next section he mistakenly gets the immobility of 
the earth out of the words about night and day. Proclus is more 
hardened. He inaccurately explains iAAduevor, like so many moderns, 
by saying (Diehl ili. 136) cuvéyeras xai opiyyera:, and goes on to accuse 
Aristotle of a downright error. His arguments, however, amount to very 
little. He appeals, like Chalcidius, to the Phaedrus and also to the myth 
of the Phaedo, which, however, prove nothing relevant to the point, and 
further to the eiAAcpevov of Zim. 76 1 (see note ad /oc.), which he takes 
for the same word as iAAopeévoy. Also he quotes Zimaeus Locrus 97d ya 
5 év péow idpupéva éoria Gedy, which is of no authority at all. To meet 
the objection that the doctrine of the earth’s motion was certainly enter- 
tained in the Academy, since it was said to be held by Heraclides of 
Pontus, he denies without producing any grounds for his denial, that 
Heraclides was an dxovorys of Plato (iii. 138).? Finally he makes an 


1 Cicero also renders ‘quae traiecto axe sustinetur’, which shows that he also 
supposed no motion to be intended, but is not admissible as a ¢rans/ation either of 
iAAopéyny or of eiAouperny. 

4 Presumably Proclus only means to suggest that Heraclides was not a member ot 
the Academy during Plato's lifetime. But even this conflicts with the inclusion of his 
name among the paéyrai of Plato by the Alexandrian authors on whom Diogenes 
Laertius’ Life of Plato is dependent, and on the mention of him along with Aristotle, 
Speusippus, Xenocrates, and Histiaeus as one of the auditors who published notes of 
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objection of his own, which has a certain acuteness, that if the earth has 
a proper motion this ought to have been allowed for, as it is not, by. 
Timaeus in his statement about the reAcds éviavros. This is, no doubt, 
true, but the omission only shows, what is apparent enough from many 
places in the dialogue, that Timaeus has not a finished ‘system of 
universal knowledge’. There is a want of adaptation of his views about 
the great year to his views about the movement of the earth. In other 
words, he is engaged on the working out of a science which is progres- 
sive, and that is all. I do not propose to discuss here the stories about 
the Pythagoreans Ecphantus and Hicetas, who are said to have taught 
the axial rotation of the earth (or rather, as it seems, its ‘revolution’ in 
twenty-four hours round the axis of ‘the whole’). Cicero (Academica 
Pr. ii. 39. 123) and Aetius (Placit. ill. 9. 2, Doxogr. 376) are our in- 
formants about Hicetas, and Cicero names the source of the statement, 
Theophrastus. For Ecphantus we have statements by Aetius (P/aci?. iii. 
13. 3, Doxogr. 378) and Hippolytus (P&rlosoph. i. 15, Doxogr. 566), 
which means that the common source is again Theophrastus. Theo- 
phrastus then named both Hicetas and Ecphantus in the work epi 
dvawav dofov. This seems good proof that both are real persons. 
Presumably they were mentioned as preceding Heraclides in teaching the 
doctrine that the ‘diurnal revolution’ really belongs to the earth. This, 
as we have seen, is not the doctrine of Timaeus, though it is that adopted 
tacitly by the Athenian of the Zaws and Ep:nomis and held by the Pytha- 
goreans whom Aristotle describes. Since the Laws (821 e) speaks of the 
doctrine as something new (ovre véos ovre maXat dxynxows), it is tempting 
to suppose that, after all, it belongs to the revival of Pythagoreanism by 
Archytas and his friends, It is noteworthy that neither in the fifth nor in 
the fourth century do we get any indication of the doctrine of Aristarchus 
that the apparent annual revolution in the ecliptic is due to a real move- 
ment of the earth. That, of course, presupposes the identification of the 
‘central’ luminary with the sun.! 


Plato’s lecture on the Good (Simplicius z# Aristot. Physica 203°6). Proclus himself 
relates in this very commentary on the authority of Heraclides himsclf that Plato 
had commissioned him to procure the poems of Antimachus of Colophon (of, crt. ed. 
Diehl i. go:, and Suidas has preserved a notice according to which he was left formally 
at the head of the school during Plato’s absence at Syracuse in 367-6. 

1 It is true that Cicero’s account makes Ilicetas assert ‘ caelum solem lunam stellas, 
superaque omnia stare, neque praeter terram rem ullam in mundo moveri'. Lut he is 
obviously speaking carelessly. The reference must be to the ‘diurnal revolution’. No 
one could have got out of a// the movements of the planets by transferring them to the 
earth. The earth is said in Cicero’s report ‘ circum axem se moveri’. [take ‘axem’ 
here to mean the axis of the ovpavés, and the movement meant to be what Aristotle 
calls the earth’s revolution round the central fire. As for Ecphantus, the statement of 
Hippolytus (loc. cit.) that the earth’s movement is pds dyaroAny shows that it is the 
‘diurnal revolution’ which is meant. What Aetius says (Placit. ii. 13. 3, Loxogr. 
378) is that Ecphantus and Heraclides made the earth move rpemrixws tpoxov dixny 
éynforapuévny ano Bucpww éx’ avaroAds wepi 70 idiov avrns KévTpov. TpenTiKws seems to 
me corrupt here; should we not read (a)rpewriaws ? ‘The rest means ‘like a wheel 
in its axle, from W. to E, about its own centre’. This, again, issimply the ‘ diurnal’ 
revolution. There seems to be no suggestion of explaining the paths of the sun and 
planets through the Zodiac by a ‘real’ motion of the earth. Thus the theory once 
more is exactly that assumed in the Laws and described by Aristotle as Pythagorean, 
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40 C I-2. puAaxa xai Snpioupydy yuxrés Te xathudpas. The words do 
not, as Grote thought, imply the axial rotation or any other movement of 
the earth. It is not by the sliding movement on the ‘axis’ that the earth 
is the ‘ guardian and artificer of nightand day’. The reference is to the 
discovery that what we call night is only the shadow of the earth. The 
older view was that darkness is either a sort of mist or exhalation rising 
from the surface of the earth or water, or a cloud that comes down from 
the sky. It was a discovery of the fifth century that night is not a cloud 
or fog but the shadow thrown by the earth itself. Empedocles, whom 
Timaeus so often echoes, thought it worth while to say so explicitly, and 
he is the first writer known to us who says it.’ 

Empedocles must have been Jed to this by his other discovery that 
moonlight is reflected sunlight.* As Proclus correctly explains, Timaeus 
means simply that if there were no earth to cast a shadow, there would 
be no night. This is true independently of all theories about the motion 
or immobility of the earth. 

40 C 2-3. wodtny ... yeydvacw, i.e. ‘oldest and most venerable of the 
gods who have come fo be’, There isa still ‘older and more venerable’ 
God, the Creator Himself, but of Him it could not be said that He 
yeyove. The phrase does not, I think, refer to anything in the narrative 
of Timaeus. He has said nothing which implies that the earth is 
‘older and more venerable’ than the planets. The allusion is rather to 
theogonies or cosmogonies which started with Earth as one of their primi- 
tive beings and made other ‘ gods’ her offspring. E.g. Hesiod Zheogony 
116 % Tou pev Tpwriota Xdos yéver abrap érera | Tat eipvorepvos, tavrwv 
é5os doaXés aicé xrA., where Chaos, Earth, Tartarus, and Eros are put 
together at the very beginning of things, Pherecydes Fr. 1 (Fr. d. Vors.* 
li, 212) Zas pew xai Xpovos Aoay det cat XOovin, Pindar J. vi. 1 &y avdpor, | 
év Ocmv yévos’ ek yuas S& avéopey | patpos dudorepo. The allusion 
thus prepares us for the sarcasms about the theogonies which follow. 
The main point is that ‘old and venerable’ as Gaia is she is only part of 
what ‘has come to be’, évrés ovpavod yéyove. The tone of respect is 
quietly ironical. Probably there may also be an intentional suggestion of 
the identification of Earth with ‘Eoria (as at Phaedrus 2474). Since 
those who believed in the ‘ central fire’ called that ‘Eoréa as well as Aus 
dvAaxy and Aids olxos, the words seem once more to imply that there is 
no ‘central’ fire in Timaeus’ scheme. It is worth noting that in the very 
last sentence of the fragment of the Crifias we get the Aus olxos (Crifas 
121). We are told there that Zeus called the gods together to a council 
in their most honourable dwelling, which stands at the centre of the 


ofa daily revolution of the earth round a centre, except that the words sepi 1d idor 
avrns xéyrpov suggest that the ‘central fire’ has now been located inside the earth, 
and the revolution thus becomes exactly an ‘ axial rotation ’. 

1 It is worth noting, as evidence, that the earth was originally thought to be going 
round in the 307, that even in the third century or later it had not been quite forgotten 
that the earth contributes to the cosmic music, ‘yaia peéy obv barn re Bapeia re péacoh 
vaie, Alexander (7 Aetolus) af. Theon. 140. 5 (Hiller). This is clearly the original 
view, as it is based on Anaximander’s cosmology. 

4 Empedocles Fr. 48 (Fr. d. Vors.3 i. 244) vuxra 8% yaia TiPnaw bgiorapévy (Dicls 
Upiarapévoiw) pdecas. 
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universe and overlooks all nature (cis ryy ripwwrdryy abray oixyow, 7» oy 
KQTa pecvov Tavros Tou Kocpov BeByxvia xalopa mavta doa ‘yeverews 
peeteiAndev). It must be confessed that, in spite of what has been said 
in favour of the view that the ‘ central fire’ belongs to the fourth century, 
this looks suspiciously like an allusion to it. 

40 C 3-d 3. yopeias 8¢... wévos. The sentence is a difficult one in 
several ways. We have first to fix the precise text according to the weight 
of testimony, then to satisfy ourselves of the precise grammatical con- 
struction and punctuation, and finally to interpret, if we can, the technical 
terms of astronomy employed. As to the text we have to consider 
(1) the [epi] bracketed by Bt., after Ast, (z) the choice between 
xpoxwpynces and the mpocywpnces of the MSS., (3) the retention or 
omission of the ov with duvapeévors, (4) the choice between d0yews and 
de Gews, (5) that between airay and a’ roy. In the first instance, we 
should try to settle all these points if we can by appeal to testimony, 
though it will be impossible to decide some of them satisfactorily without 
taking into account the exegesis of the passage. 

(1) As to [xepi] The word presents grave grammatical difficulties. 
It seems to have no intelligible construction, whereas, if we omit it, 
we get a natural and simple one, éravaxuxAnces and mpoywpjcets 
Or mpocywpnces being, like yopetas and mwapaPoAds, accusatives of the 
direct object after ro Aé€yew of d 2. Cicero ignores the word in his 
rendering flextones aufem deorum et inter tpsos deos concurstones, quaeque 
in orbtbus eorum converstones antecesstonesque eveniant (= wat Tas tov 
KUkAwY mpos éavrous éravaxuxAnges Kai mpoxwpnoes). Chalcidius also 
takes no account of the sepé in his rather florid paraphrase, s/e//arum 
uero choreas et allerius adplicationes ad alteram (xat mapaBoAas adAyAwv), 
uartosque gyros quos edunt admirabili' uenuslate iuxta ambitus circulorum, 
redtlusque elanfractus ad eas sedes ex quibus progressae sunt, accessus eliam 
ef recessus. Procius has the word, but comments as though he meant to 
be explaining a reading (ra) wept. In view of the version of Cicero, 
I think it clear that we should either delete the zep¢ or, and this is perhaps 
better, insert a (ra) before it, (ra) repi would be a mere periphrasis as in the 
Ta wepi Tas oxTw hopas Of 39 b3. (2) rpoxwpynoes OF mpocxwpyces. All 
the good MSS. have the latter. On the other hand Cicero read the former, 
since he renders by antecessiones. Chalcidius, in his verston, seems to me, 
to be trying to hedge (probably knowing both readings); his accessus 
clearly stands for wxpocywpyoes, but the preceding reference to sedes ex 
guibus progressae sunt tells the other way, and in his commentary (124, 
Wrobel, p. 188) he presupposes and explains progressus (mpoywpyces). 
It is not so clear what text Proclus had. Like Chalcidius, he explains 
that the word is the opposite of éxavaxvxAnors and that this latter means 
‘retrogradation’, Yet in Diehl’s edition of his commentary we find 
® POTKwWPNHTELS in the emma (111, 14 5) and both TpoTXwpHc Es and Tpogxw~ 
pewy in the comment (iii. 146. 11, 12, lil. 150, 1). I suspect that, unless 
Diehl} has himself made a slip, the MSS. of Proclus themselves should 
be corrected in all three places. At any rate, the explanation given by 
Proclus is only suitable to a word which means ‘advance’, ‘ forward 

1 Did he read wepirrds for wept ras? 
° 2683 R 
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motion’, not to one which signifies ‘approach’. The remaining questions 
cannot be /ully discussed without going into the interpretation of the pas- 
sage. But we may note that Cicero read rots ot duvapeévors, and that 
the ov was not read by Chalcidius. The negative disappeared from 
the text then between the time of Cicero and the fourth century a. pb. 
As to & dwews or didwews, the MSS. testimony cannot be regarded 
as decisively on the side of the latter, since F’s 8 owews clearly pre- 
supposes a &' dwWews behind it. Cicero translates 5c’ opews, since his 
words are nullo posito sub oculis simulacro. The rendering of Chalcidius, 
descriptio e utsu atque ocults remofa seems to presuppose the same text. 
In Proclus Diehl gives d:dWews both in the lemma (iii. 145. 9) and in 
the two places of the comment where the phrase recurs (ib. 149. a1, 
150. 21), but by his own showing the MSS. in the lemma give &’ dews, 
and at 149. 21 are divided between dwyews and & oyewv. Since the 
words of Proclus here are Aeye 5€ rovrwy trav 6. pepnpedtwv, & by éorew 
opyavixa, it seems clear that he means to be explaining 8: oyews or dc’ oewy 
to the effect ‘by shese vistble imitations, of course, he means models’. 
Hence I have no doubt that &’° cyews should be read in all these passages. 
The preponderance of testimony is thus given by the agreement of F 
with Cicero in favour of &° dvews. We shall see that it is also intrinsically 
the better text. The choice between the rovrwy at rav of APY and the 
rovrwy aivrav Of F is more difficult, and can really only be made by 
consideration of the meaning. Cicero certainly understood the letters 
AYTON as atray, since he renders nudllo posito sub oculis simulacro earun 
rerum, ‘That is, he construed dvev pupynpdrwv rovrwy avrov, ‘ without 
a model of these things’. But there is no proof that he grouped the 
ambiguous letters correctly. Chalcidius paraphrases away. The MSS. of 
Proclus have atray in the lemma, according to Diehl, who writes aid ray 
on his own responsibility. This procedure is really not justified, since 
the airay or ai ray is not represented by anything in the comments of 
Proclus, and the reading of the MSS. in the lemma is the only indication 
he gives of the text before him. Had Diehl known of the readings of F in 
the Zimaeus he would presumably have altered neither dc’ oyews nor atrayv 

Next as to the grammatical structure of the sentence. The accusa- 
tives yopeias, tapaBodds, rds (OF ra mepi Tas) éravaxuKAnoeEs Kai rpoxwpHT es 
depend on ro A€yew. It would be ‘labour thrown away ’ to speak of these 
‘appearances ’ without visible illustration by some kind of model of the 
system. Unless the text is to be disturbed by unwarranted ‘ emendation’, 
the rest from éy re rats cvvaweow tO réurovew will then be a dependent 
double interrogative sentence, still dependent on ro Aye, as is held by 
both A,-H. and C. W. It is labour thrown away to say, without the help 
of a model, ‘ which of these gods getting into conjunction—and diametrical 
opposition—and behind which, on each occasion are hidden and then 
reappearing create alarms, &c.’ The words, relieved of incidental 
complications would run (ydratos Gy ety wdvos A€yew) Soto tov Geav ev 
Tais cvvaert Kar GAAHAOUS yryvopevot KaTaxaAUrrovrat Kal rdAw dvadat- 
vovrat, ‘ which of the gods, when they come into conjunction are hidden 
and then reappear’. ‘This simple phrase is then complicated as follows. 
Instead of saying xat mdAw dvadaivovra: Timaeus, partly for a special 
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purpose, partly to vary the expression, substitutes xai raAw dvadatyvopevor 
oovs xal onueta réuzrovaw. Then, with the usual Greck love for fullness 
of expression, he adds to drroto: xar dAArAovs yeyvopevor the words pel 
ovativas Te €rimpoobev adAnAots, ‘and behind which occulting one another’, 
so that the process is described from the point of view of both the bodies 
which come into conjunction. (To make the structure of the sentence 
clearer, I would insert a comma in c8 between dAAnAovs and yi.) 
Then he remembers while he is wording this clause thus that the ‘ gods’ 
not only come into ‘conjunction ’ and ‘ occult’ one another, but are also 
from time to time in diametrical opposition (180° from each other in the 
Zodiac), and that ‘ opposition ’ as well as ‘conjunction’ is thought signifi- 
cant by the superstitious. Hence he inserts the words xat door xaravrixpv 
(sc. yevopevor), though these are strictly parenthetical, and the sentence 
goes on as if they were not there. Of course when two of them are 
Katayruxpv adAAnAos there is no ‘occulting’, no disappearance and re- 
appearance of either, so that unless we understand that the words xati 
Ooo. KaTayTixpv exercise no influence on the meaning of what follows, the 
sentence will appear quite incoherent. The re after yiv, as Stallbaum 
and others note, does not answer to the preceding re, but goes, by ‘ hyper- 
baton’, with the xaé before maAw, and ypiv is an ‘ethic’ dative with xara- 
xaAvrrovrat and dvadatvoxevor ‘are hidden from our gaze and on their 
return to it... See the excellent note on the passage by Stallbaum, 
who, however, proposes a needless ‘correction’ for a sound text. We 
may now go on to consider the more important words and phrases in detail. 

40 c 3-5. As for the terms used here, yopetas seems to stand generally 
for the intricate evolutions of the planets, their ‘mazy dance’. mapafodAas, 
‘juxtapositions , ‘rangings alongside’, is said both by Chalcidius and 
Proclus to refer to cases like that of the Sun, Venus, and Mercury, where 
one body remains so near another that it may be said to belong to its 
‘retinue’ (comifa/us, Chalc.). Proclus says, more precisely, that what is 
meant iS xara pyxos ovvrages, ‘juxtaposition in longitude ’, ras cvvava- 
roAas A€yw Kal ovyxaradicas, ‘i.e. the rising and setting together” of 
planets, ézavaxvxAnats, ‘ circling round in the reverse direction ’, is taken 
by both to refer to a retrograde motion of one planet with respect to 
another, and this isno doubt correct, since the verb ézavaxuxAcicOat is 
used in this sense of Mars at Aep. 617 b 2 rpirov dé dopa i€vac.. . érava- 
xuxXovpevoy Tov réraprov (yadtora trav dAAwy add. Theo.). zpoywpycess 
are then said to be the opposite to this, the movement called rporodia pss, 
‘advance’. This was clearly the established exegesis, and we may be 
content to accept it. 

40 C6. & re tais cuvdpeow. Planets were said to be in ‘ conjunc- 
tion’ when both are in the same sign of the Zodiac. The case Timaeus 
is specially considering is when the two approach still more closely until 
they are xar dAAyAovs (in one and the same direct line of vision). One 
then ‘occults’ the other. When the planets are xaravrixpt dAA7Adts this 
should not be called a ovvayis at all. They are then ‘ disjoined’ as fat 
as possible, but the desire of Timacus to get in a reference to ‘opposition’ 
has destroyed the formal logic of his sentence. 

40 d I, tois 08 BSuvapdvorg Aoyifec@ar. The ‘occultations’, ‘reap- 
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pearances ’, ‘oppositions ’ of the planets cause fear to and are thought 
portentous by ‘those who cannot do a sum’. Those who can ‘do 
sums’, astronomers like Timaeus himself, foresee that these appearances 
will arrive in a natural way from the differences of period of the planets, 
and are not ‘scared’, nor do they take the appearances to portend any- 
thing. ‘Timaeus has the complete disregard for astrology (its existence 
among Oriental peoples was of course known to him), which marks all 
the Greek astronomy of the best period. If the sarcasm here is not 
meant simply for the uneducated, who are superstitious about portents in 
the sky without having any sys/ematre astrological beliefs, if it refers to 
‘astrologers’, it must be aimed at Orientals like the Babylonians and 
Persians. The disappearance of the od from the text before the time of 
Chalcidius is explained by the rapid spread of astrology in the later years 
of the Roman Republic and the early days of the Empire. When the 
beliefs had taken firm ground, the dzorthofes of a manuscript of the Zimacus 
would be almost sure, in good faith, to assume that the ov here could not 
represent Plato’s meaning; he mzsf¢ have meant to say that it is just those 
who cam compute the behaviour of the heavenly bodies who are alarmed 
by ‘signs in the heaven above’.! That the negative is ov, not «7, means 
that ov dvvapeévors is treated as equivalent to dduvarover. 

40 d 2.8 Sews. We have seen that this must have been the text read 
by Cicero. It is a further reason for keeping it—and a good illustration 
of the importance of F, the one MS. which retains a trace of it—that there 
is no known word Scoyxs with a meaning suitable to the passage. If the 
word was genuine here, it must mean something like a visible ‘ model’, an 
orrery or the like, which reproduces the movements of the planetary 
system. But dows seems not to be known in this sense, and would be, 
at least, an oddly formed word. It should mean something quite different, 
a ‘view through’ or a ‘compendious view’, or something of that kind. 
The actual word seems to occur only three times, all in Plutarch,® and in 
all cases in the sense of a ‘clear and unimpeded view through some- 
thing’. Thus there is no evidence that S/oyrs could mean what it is 
supposed to mean by those who read it in this passage. 

As to rovrwy avroy OF rovTwy av tov, neither the MSS. nor the ancient 
translations can be regarded as decisive where the question is simply one 
of the division of the letters. Cicero certainly took airay as one word, 
but as no division would be marked in a MSS. of his time, he did so on 
his own responsibility, and he need not be right. We must be guided by 


1 Proclus (Dichl) iii. 151 mentions that Theophrastus in his work Tlept onpeiaw spoke 
of the judicial astrology of the ‘ Chaldaeans’ of his own time as very ‘wonderful’ 
because it professed to foretell from the planets not merely meteorological phenomena 
like good and bad weather, but ‘the lives and deaths of individuals’ (rovs Bious 
éxagrayv Kai rous Gavdrous). This implies that Theophrastus knew of nothing of the 
kind in the Hellenic world in his own days. 

2 Plutarch de Pythiae Oraculis 408 e xat rd Toatra ply dwodBéypata Tar copay 
ravuTo Tots els orevov avvOA: Beton wmérovOe fevpaotws ob yap Tye Tov vou Bioyxrw, i.e, 
‘their sense is not transparent’ or ‘ perspicuous’; Aefia Physica giga éwet 5& pact 
Kai Tous KaraxoAupBurras bray éAaov els Td oTopa AaBurtas txpvonowoty, dy ry Buby 
peyyos toxew Kai dioyry, they say that when divers spit out olive oil which they have 
taken into their mouths, they find the waters illuminated and transparent ; Comp. Dem, 
ef Cie. 1, ina metaphorical sense : €o7t 8€ Tis xai rou HOous ew rots Adyous éxarédpou Sioy ts. 
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a consideralion of the resulting sense. If we read atray we must, I think, 
construe as I take Cicero to have done. That is rovrwy avrwy must be 
an objective genitive depending on pupnudrwy, and the sense will be 
‘without visible models of these actual things themselves’, the point of 
the expression being that to take in the planetary movements in their full 
complexity we need to see a reproduction (uipypa) which is not the ‘ thing 
itself °, but a reduced model from it. The position of &° oWews will then 
be a case of ‘hyperbaton ’, but not a harder one than others which we 
meet in the Zimaeus. (A.-H. gets the same sense by reading atrav and 
inserting a needless (ray) before de dWews.) If we read at ray in two 
words, rovrwv will agree with pypnparwy. The point of ai (in turn) will 
be that the visible heavenly bodies themselves, like everything else visible, 
are pupnpaora of the demiurge’s archetype, and the ‘ working model’ is 
a pipynpa Of pepnpara. The rovruy will then have a familiar and slightly 
depreciatory effect, ‘our poor imitations of imitations’, The ‘orrery’ 
which serves as a working model of the heavens will be thus—as the 
product of a human designer should be—to the actual planets what the 
painter's picture of a bed in the Repudlic is to the ‘bed made by the 
carpenter’. On the whole this reading and interpretation scem to me to 
have rather more point than the other, but I am not satisfied that the 
other may not after all be what Plato intended. 

40 d 6—41 @ g. Mepi 8e Trav GANwr. .. dxydvous, There are also, we are 
told, certain zmvzs1j/e superhuman beings. No one has ever seen them, 
and we only know of their existence and genealogies from persons who 
profess to be their descendants. These persons offer no strict proof, and 
even no plausible arguments for their assertions. But we may fairly 
presume that a wise child knows his own father, and we will therefore 
conform to usage by accepting what these persons tell us about their family 
histories. By fhetr account, Earth and Heaven were the parents of 
Oceanus and Tethys, they of Cronus and his brothers and sisters, and 
Cronus and Rhea of the principal Olympians. 

This passage is purely, though politely, ironical. Note the emphasis 
laid on the statement that, not to speak of conclusive proofs (dvayxaiae 
drodeifes), the persons who supply the information have not even eixores 
Aoyou for their statements, the sarcastic use made of the obviously false 
assumption that a man mus/ know who his father was, the reminder that 
if we let the stories go unchallenged it is only out of a good citizen’s 
respect for ‘usage’ (éropévous TO vopw mirrevréov), and, on the top of all 
this, the emphasis laid a second time on the point that the genealogy 
given is only what some one else has said (xar’ éxeivous, e 3). For the low 
esteem in which a Pythagorean man would hold mere eixores Acyou, as 
distinguished from demonstration, compare what Simmias says at Phaedo 
gz d about such appeals to ‘the probabilities of the case’, and the 
descendants of gods, we are told, have not even this inferior kind of ‘ moral 
evidence’ to allege. The distinction between such loose appeals to 
analogy and demonstrations founded, as Simmias puts it (PAaedo 92 d 6), 

1 In particular the similarity of rovrow alray if read here with the use of the same 


words at 40¢ 4 above makes me very doubtful whether avray may not, after all, be 
another case where F is right against APY, 
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on an trobects afia drodefacGa, an initial postulate which both parties to 
an inquiry recognize as sound, would thus seem to be familiar to the 
Pythagorean mathematicians, who naturally have a high standard of 
‘proof’. The remarks about deference to the established véjos are not 
really necessary to protect either Timaeus or Plato from a prosecution 
for ‘impiety’. It was no part of ‘popular’ religion in a wdéAus of the 
fifth century to believe the tales told by poets about the gods. A man 
was free to think what he liked about these tales, so long as he showed 
decent outward respect for the public cu/fus. If it had been impiety to 
attack poetical mythology, Socrates would have stood in far more need 
of one than Timaeus for what he says about these matters in Republic ii. 
And it is very important to observe that it is not ‘popular mythology ’, 
and still less official cu/éus, on which Timaeus is commenting. The 
leading figures whom he specifies, Gaia, Uranus, Tethys, Cronus, Phorcys, 
were not the beings worshipped in the Greek zéAes. Most of them 
received no cultus whatever. The ‘Olympians’ mentioned, Zeus and 
Hera, are not those who should have been specified first and foremost by 
any one intending to level his irony at Athenian public worship, Athena 
and Hephaestus, the ‘two goddesses’, and Apollo Patrous. The satire 
is directed against speculative theogonies like those of Hesiod and the 
Orphics. The point that Earth and Heaven are the primary pair of 
deities shows that Timaeus is thinking more of Orphicism than of anything 
else. We still read on the gold plates buried in Crete and Italy in the 
tombs of Orphics the lines of their scriptures in which the dead man’s 
yuxy claims to be a god on the ground that, like the other gods, it is a 
child of ‘Ge and starry Uranus’. (Hesiod’s arrangement is rather different. 
With him Uranus is not a primitive figure, but comes in in the second 
‘generation ’, being the son as well as the spouse of Gaia.) The sarcasm 
about the wise child who must know his own father has the same reference. 
Many eminent men, e.g. the Spartan kings, Alcibiades, Socrates himself, 
had legendary pedigrees which went back to Zeus,! but this is not what is 
meant, It is not the Heraclidae nor the Philaidae nor the Daedalidae 
who are supposed to be the aufhortties for the existence of invisible 
Saipoves. No one believed in Zeus on the ground that he figured in the 
family-tree of Socrates. The point is that sheogonies were fathered on 
legendary authors who were fabled to be of supernatural birth, like 
Orpheus, Eumolpus or Musaeus. (Cf. the similar sarcasm in Rep. ii. 365 e.) 
Timaeus would have all the more reason to dissociate himself from these 
persons that there was so much in the religious side of early Pytha- 
goreanism which was closely akin to Orphic fancies and superstitions. He 
is a member of a ‘ Church’ which has gone in for ‘science’ and ‘liberal 
theology ’, and he has no wish to be made responsible for the beliefs of 
those followers of Pythagoras who have lagged behind the march of 


® Alerbiades i. 120e8 4 ob« fopev ds of pev (the Spartan kings) ‘HpaxAdous, of 38 
(the kings of Persia) "Axa:pévous éxyovor, 7d 8 ‘HpaxdAdous re yévos wal 7d ’Ayaipévous 
eis Tlepaea tov Ards dvapépera: ;—xai ydp 7d Hyuérepov, @ Xwxpares, els Evpvaany, 7d 8 
Evpuvadxous eis Aia,—xai ydp 1d Huérepov, w -yevvaie *AAKiBiddy, els Aaidadov, 5 82 
AalSados els“Hpaorov tov Aids, (See the scholium on this passage which gives the 
line of descent.) And for the ironical tone, cf. also Epinomis 985 c. There, as here, the 
object is to exalt the ‘host of heaven’ at the expense of these creations of man’s fancy. 
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‘development’. That Oceanus and Tethys are children of Gaia and 
Uranus we read in Hesiod. Phorcys—a marine creature—is said in the 
Theogony* to be sprung from Earth and Sea. This crowd of figures 
from the theogonies is not mentioned again. We must not suppose that 
they are the beings to whom the ensuing speech of the Creator is 
addressed. It is really the ‘vzszd/e deities’, the host of heaven, and 
apparently more particularly the seven ‘planets’ who are associated 
with the supreme God in the making of man. 

40 € 4. } ydveors = ‘pedigree’. For examples of this sense see 
Herodot. ii. 146 ax’ ob 8& érvOovro xpovov, ard rovrov yevenAoyéovar abrav 
tv yéveow, Sophoc. Trach. 380 warpos pév otca yéveow Evpurov, Evang. 
Maitth. i. 1 BiBAos yevécews (the ‘family-tree’) "Incot Xpurrod viow Aaveid 
viov ’ABpadu. 

40 e 6-7. sco: pera rovTew, sc. the ‘Titans’. Hesiod (ZAcog. 13.4) men- 
tions Coeus, Crius, Hyperion, Iapetus, Thea, Themis, Mnemosyne, Phoebe. 
But his account makes the Titans children of Ge and Uranus, and there- 
fore brothers and sisters of Oceanus, According to Crafy/lus 402 b-c, the 
descent of the ‘gods’ from Oceanus and Tethys is ‘Orphic’. Socrates 
professes playfully to find it also in Homer’s line (2 201) ‘Oxeavov re, 
Ocaov yeveciy, kai pytépa TyOuv. At Philebus 66 c Plato quotes as ‘Orpheus’ 
the line éxry 5 é& yevea xatramravcare xocpov downs. This fits in with 
Timaeus, since, if we reckon Ge herself as the first yevea, we get altogether 
exactly six, (1) Ge, (2) Ge and Uranus, (3) Ocean and Tethys, (4) 
Cronus and Rhea, (5) Zeus and Hera, (6) the younger ‘ Olympians ’. 

41 a 3-6. éwei 8 ody... rd8e. The Creator now calls the created 
‘gods’ together, addresses them on their station and its privileges, and 
calls on them to take a subordinate part in the creation of mortal living 
beings. 

5 ovy has its usual force of leaving undecided an irrelevant side issue 
and returning to the main topics ‘ however that is’, i.e. whether we take 
the Orphics seriously or not. The ‘gods’ who wepiroAotew favepas are 
those which every one can see, the heavenly bodies; those who only 
show themselves when it is their good pleasure to do so are the personages 
of the theogonies. ‘Timaeus means to hint that no sight of them has 
ever been vouchsafed to him. For the view that a ‘ god’ is only recog- 
nizable when he pleases, but mostly passes incognito, cf. the Homeric 
parallels E 127, 844, 863 and the like. As this belief in gods who go 
about unseen or in disguise is attacked along with the beliefs in absolutions 
to be got by ‘initiations’ in Ae. ii, presumably it also formed part of 
the Orphic’s stock-in-trade. Cf. the language of Epinomi's 985 d. 

41 a 7-d 3. Geot ... wdédw SdyecOe. The drift of the Creator's 
speech is that though the newly fashioned ‘gods’ are not de ture im- 
mortal, because ‘whatever has been put together can be taken apart 
again ’, still they can only be ‘taken to pieces’ by the same power which 
‘ put them together’, the Creator’s will, and He wills their continuance ; 


' Theogony 132-6 avrdp emeita | Olpavg ebynOeica rén’ ‘Nxeavdv Babvdivny |... 
Soi Any re xpvtoorépavoy Tybuy 7’ tparewny. 

* ib. 237, where it is said (of Movros) abs 8 at @avpyayta péyay nal dyqvopa 
}épcuv | Tain pro-youevos. 
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hence d fac/o they are immortal and imperishable, like everything which 
comes from His hands. He will not Himself directly fashion the ‘mortal ’ 
creatures who are now to be created to complete the universe, but only 
that element in these creatures which is destined to be immortal. “The 
created deities, as intermediaries, are then to finish the work by giving 
this immortal element its mortal complement.’ 

41a 7-8. Gcoi . . . €&ovros. The construction of this sentence 
depends on the reading adopted. Unfortunately the words have suffered 
from more than one very ancient corruption. (1) Oeot Gedy certainly was 
read by Cicero, who renders vos gut deorum satu orti estis, But the words 
must be corrupt. They yield either no meaning or one which is quite 
out of place. The only thing @eot Oedy can mean in classical Greek 
would be ‘ gods who are the @eot of other gods’, ‘ gods who have gods 
for their worshippers’, precisely as Sact\ets Baciiéwy means a king 
whose subjects are themselves BaowAyjs, a king over kings. It is in this 
sense that Zeus is called on p. 121 of the Critias Oeds 6 Oey Zevs, he is 
the being whom the other @eoi adore. This is also the meaning of ‘god 
of gods’, ‘lord of lords’ in our own Scriptures. The deity of Israel is 
worshipped as God by the beings who are the ‘gods’ of other nations. 
But this meaning is here quite inappropriate. The only being in the 
dialogue who could be called a 6eds Oeay in this sense is the Creator 
Himself; it is ridiculous to make Him bestow such an appellation on his 
own creatures. Cicero supposed that the words mean ‘ gods sprung from 
gods ', and he has sometimes found defenders. But (2) such a phrase is 
linguistically impossible, because there is nothing in the words to indicate 
that the genitive is one of origin. You can say ids warpds OF wails rarpos 
because the nature of the relation between a fds and a wxarnp is obvious as 
soon as the words are uttered, but you can no more say @Oeoi Oewy, 
meaning ‘gods sprung from gods’, without supplying éxyovor or some 
equivalent, than you can say dvdpes yuvatxov, Meaning ‘men born of 
women’; dvyp yuvaixds by itself could only mean one thing, ‘husband of 
a wife’, and Geos Peay can only mean one thing ‘god worshipped by 
gods’. (4) The meaning is unsuitable to the passage. The beings who 
are being called on to aid in the making of men are, as we shall see more 
fully directly, the earth and the planets. There is no reference to the suc- 
cessive dynasties of gods of the theogonies, whose very existence Timaeus 
has just politely denied. Now the earth and the planets might conceiv- 
ably be said to be ‘sprung from a god’, since we have been told that they 
were made by the Demiurge. But they could not be called ‘ offspring of 
gods’. They themselves are the only ‘ gods’ recognized in our dialogue. 

It has been suggested by those who see that neither of the renderings 
just examined is possible, that Oeot Oeav may be an ‘ intensive’ expression 
like the poetical and semi-poetical phrases xaxa xaxG@v, dppyr’ dppyrwv. 


1 For the thought that only those works of the Creator are ‘ corruptible’ which are 
produced indirectly through ‘ second causes’, and in fact through the influences of the 
celestial ‘spheres’, cf. Dante Paradiso xiii. 52~84, especially 61 ff. ‘Quindi discende 
al’ ultime potenze | git d’ atto in atto, tanto divenendo, | che pit non fa che brevi 
contingenze’; 76-8 ‘Ma ln natura la da sempre scema, | similemente operando a I’ 
artista, | c’ ha l’ abito dell’ arte e man che trema’, 
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(So Apelt, A.-H.) Fraccaroli rightly objects that these phrases are poetical 
and that the use is only found with adjectives. He should have remarked 
that the reason is that the genitives in these cases are parétiive, and are 
thus exactly parallel with the usual genitive after a superlative; xaxa 
xaxwy means literally a state of things which stands out aS xaxoy in a Ssuper- 
lative degree from a background of xaxa, a state which is xaxdv by com- 
parison not merely with happiness, but with ordinary misery itself. But 
in such a phrase as @eot Oewy there is nothing to show that the genitive is 
partitive ; in fact, idiom would suggest that it is ‘objective’. And again, 
the sense is not appropriate. The beings addressed are not gods in any 
‘intensive’ sense ; they are not more but less divine than the only things 
with which they could be conceivably contrasted, the Creator, the atrofwoy, 
the ovpards as a whole. I feel little doubt that Badham was right in his 
view that Gear is an ancient corruption of dcwy, so that the original words 
were Geoi dowv éyw Snptovpyds Kr. 

(2) The next point of difficulty arises in connexion with the a after épywyr. 
Here, again, it seems clear that F, which omits the word, has preserved 
the true text against the consensus of APY. The carles/ testimonies in 
later writers appear also from Bt.’s note to omit a. The obvious objection 
to it is that, unless we delete it, we have not a complete sentence at all, 
but a mere vocative expression. ‘There arises also a grave difficulty 
about the question whether the words dv éyw dSnpiovpyos waryp re épywv 
refer exclusively to the ‘created gods’ (are they the épya in question ?) or 
generally to whatever is made immediately by the Creator. And again, if 
the reference is the narrower one, how is ov to be construed? In fact is 
the meaning ‘gods, of whom I am father and creator of things which .. .’ 
(whether the ‘things’ means only the ‘gods’ or is universal), or is it 
‘gods of whose works I am father and maker, which works...’'. A 
reading which, besides failing to give a complete sentence, entangles us 
in such intolerable ambiguities is decidedly to be rejected. If we omit 
the a with F and many early testimonies, all difficulty vanishes. dy épywy 
is then a case of ‘inverse relative attraction’ for épya av, or rather the 
true explanation is that, as in other cases of this so-called ‘attraction ’, we 
have a condensation of the full expression épya dy épywv. The sentence 
now becomes a straightforward statement ‘works whereof I am maker 
and father, inasmuch as they are my handiwork, are indissoluble...’ The 
reference is not specially to the épya addressed, the created gods, but is 
general and is meant to explain /wo points (a) the de facfo immortality of 
these gods, (4) the Creator's reason for giving them a share in the making 
of man. I cannot doubt that this—the text of F—is what Plato wrote. 
This is also the text read by Cicero, who renders, according to the critical 
edition of Baiter and Halm, ‘quorum operum ego parens effectorque 
sum, Aaec sunt indissolubilia me invito’. This is the form in which the 
sentence appears also in Augustine de crvifate Det iii. 16, where it is 


1 There is the third alternative, which is in fact the correct one, except for the 
retention of the & which has caused all the trouble, of taking épyww and wy together. 
With the & this gives the sense ‘ye gods, ye works whose father and maker am I’. 
This is Martin’s method, and is apparently that of Chalcidius too, as he writes ‘di 
deorum, quorum opifex idemque pater ego, opera siguidem uos mea’. 
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expressly given as from the Zimaeus of Cicero. The quae per me facta 
inserted before Aaec in Orelli’s and some other editions appears to rest on 
no MS. authority, and was rightly expelled long ago by Lambinus.? 
Thus the grammatical fault introduced by the intrusion of a into the text 
is that what ought to be an enunciation is converted into an exclamation ; 
the logical fault is that, translating in the least forced of the possible 
ways, that of Chalcidius and Martin, we have to convert what is meant as 
a statement of a general principle, ‘ works made by Me are indestructible ” 
into a specific assertion about one particular set of these ‘works’. The 
major premiss of a ‘syllogism in Bardara’ is thus mistaken for the 
conclusion, and the next sentence becomes superfluous. 

As to the origin of the error in A and its congeners, I would suggest 
that originally some one who saw the meaning, but was offended by the 
‘inverse attraction ’ of épywy and wished to ‘ correct’ what he took for a 
scribe’s error, wrote the letter A above the line as an ‘emendation ’, thus 


A 
EPIQN. The A had then only to be taken as an omutled letter restored 
by a drortholes to give the ‘ vulgate ’ text. 

For Snpuoupyos rrarnp re Cf. rounrny wai rarépa rovde Tov mavros, 28 C 3 
supra. There is the less difficulty about the combination because in 
Greek you can say zrovety vidy, ‘to beget a son’, as you also say in Latin 
creare filios,and ratdoroua is the standing word for human ‘ procreation ’. 
Both words refer to the yvyai as well as to the cdpara of the Geot 

(3) €uod ye py eO€dovros. The py stood in the text rendered by 
Cicero, but was absent from that known to Chalcidius, who writes me i/a 
uolente. As for extant MSS., A has it, though the dzor/ho/es has marked 
it for deletion, F has not. The sense is better if we retain it, for (a) the 
verb which has to be supplied should be that directly suggested by dAura, 
Viz. Avew NOt 47 Ave, ‘indissoluble so long as / refuse to undo my work ’. 
If we omit the uy with é6€Aovros, we must, I think, understand it with the 
‘supplied’ infinitive, and this is not in keeping with the idiomatic use in 


1 The modern editors have great trouble with the corrupted text. Stallbaum makes 
a gallant attempt to deal with it. He renders ‘ye gods, whose works have me for 
father and author’, thus making @ mean dy Gewy, and depend as a genitive of origin 
on épywv. He explains that the stars or planets which the ywvyai of the ‘ created pods’ 
control may be said to be the épya of those gods. But surely they are themselves 
direct épya of the Creator? He quite omits to notice the absence of any ‘ principal 
enunciation ’ from the words construed in this fashion. Martin does rather better so 
far as sense is concerned, rendering, like Chalcidius, ‘ ye gods, works whose father 
and maker I am, being produced by me, you are indestructible’. It is not clear how 
he construes. He takes épyor in apposition to Gea, and correctly makes €pyay, not 
Gewv, antecedent to dy. But he translates as though the d printed in his text were 
not there, and further has to supply a verb of the second person plural (éo7é) with 
dAuta to make a sentence. A.-H. wishes to take épyaw as dependent on sa7np only, 
and not on dn.oupyds, so as to get the sense ‘ gods of whom I am creator and father 
of works which, by me coming into being, are indestructible, &c.’ This seems hope- 
less: warnp épyav would surely be almost unexampled Greek. It is only because the 
dn pcoupyes Te is added to warnp that épywy can be connected with it. épya normally 
have a dnptovpyus, but not a zarnp. Apelt proposes, after Bernays, to omit the whole 
clause [@]...-yevopueva, Fraccaroli, like A.-H., misconstrues dy, and does not see the 
difficulty about [a]. Rivaud omits the intrusive 4, but gives the smfosszb/e rendering 
‘dont je suis l’Auteur et des ceuvres desquels je suis le Pére’, 
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such phrases, (4) And if we could ‘ understand’ pi Avev, we still should 
not get quite the sense required. éyov y éOéAovros (7) Avew) ought to 
mean ‘at least, nof with my consent’, Thus the notion would be implied 
that the ‘ created’ gods might conceivably be destroyed Bia ‘against the 
Creator’s wishes’, and nothing is further than this from the speaker’s 
mind. Martin, indeed, attempts to omit the uy and yet avoid the difficulty, 
by translating ‘ decause I will it’, viz. ‘that my works. shall not be 
destroyed’, ‘that they shall be aAvra’. This is not permissible as a 
‘ construe ’, since (a) the force of the ye must be res/richive ‘on the under- 
standing that’, and (4) é6€Aew is not to ‘ will’ but to ‘consent’, ‘to give 
one’s consent’, That to which the Creator ‘ refuses His consent’ is the 
undoing of His work. 

41 a 8-b 6. 16 pév oty 5h Sebev. .. cuvedeioGe. This might mean either 
of two things. The deév, &c., might refer to the putting together of the 
yvxat themselves out of the ingredients described at 35 a, or to the union 
of the Yyxai with their bodies. The principle that what the supreme 
God has put together cannot be put asunder by anything other than His 
will would cover both cases, and Timaeus clearly has both in mind. He 
means that the yvyai of the ‘ created gods’ will never be destroyed, and 
also that they will never be divorced from their bodies, but, as we see 
from the rest of the speech, it is the second thought which is most 
prominent. The great difference between the a@avara and @vy7a {wa 
is that the former never experience the ywpiopos of soul from body. 
Hence our passage is not exacély parallel to Aep. x. 611 b 5, where the 
yoy in us is said to be civOerov éx rodAGy Kal py 17] KaANOTY KEexpnpPevov 
awéoe. The reference there is to the union in the human Wy z7 of the 
elements Aoyurrixdy, Oupoed€és, erOupyrudv. The yvyxad of the ‘created 
gods’ do not contain the factors Ovpoedés, érOupyrexoy at all. They are 
made later for the Auman soul, to adapt it for its temporary union with 
a mortal body (69 ¢ ff.). ‘limaeus speaks here at first as if the task of 
the ‘created gods” were merely to make @yyra cwpara for immortal 
Wuxai, but, as he goes on, he quietly corrects this first impression, and 
we find that the human yxy itself has to receive temporary modifications 
to adapt it to its sojourn in the body. In 41b Timaeus does not teach 
without qualification the doctrine of the ‘ natural immortality’ of the soul. 
Whatever ‘ comes into being’ may conceivably have an end. In the last 
resort, the reason why the ‘created gods’ will never perish, is not that 
they are ‘naturally’ indestructible but that the goodness of God ensures 
their continuance. To put his point without the imaginative fiction of 
a ‘making’ of the soul ‘in time’, he means that nothing which is, in its 
nature, derivative and dependent is inherently everlasting. But the good 
souls which preside over the ‘orderly motions’ of the heavens will in fact 
never perish, because it is ‘best’ that they should persist. Like Leibniz, 
he represents the principle that things are ordered as it is best they 


’ Augustine (de ctvit. Dei xxii. 26) might seem at first sight to be in favour of 
omitting the 44, as he makes Plato’s Creator say ‘vos quidem immortales esse non 
potestis, sed mea voluntate immortales eritis’. But this is rather a paraphrase than a 
translation, and the evidence of Augustine and Chalcidius together is less valuable in a 
textual matter than that of Cicero alone. 
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should be ordered by a divine ‘ choice of the best’. Hence he says that 
the Creator's will is an even more ‘ durable bond’ than the law of pro- 
portion in accord with which the yvyaf were constructed. This law itself 
was a consequence of God’s goodness. He constructed the yvyai in 
accord with it, because he wanted to make His work good. What T. 
appears to mean in the present passage is that the reason why the souls 
never perish is not so much that they have once for all been made of a 
certain kind, as that the will of God which was expressed by making them 
such also shows itself in their conservation. As Descartes put it in the 
Third Meditation, preservation is equivalent to continual new creation. Or, 
to take another modern illustration, Timaeus would agree with Lotze that 
every soul or other constituent of the universe persists so long as its per- 
sistence is demanded by the ‘scheme of the whole’, but, unlike Lotze, he 
would add that, since goodness is the foundation of the whole scheme, it 
demands the everlasting persistence of a constituent so precious as the 
soul. This is his way of asserting ‘the conservation of values’, and like 
any formulation of that principle which is of any worth, it goes beyond 
what can be established by science and involves ‘ religious’ trust. The 
whole thought is a development of the doctrine of the PAaedo that the 
reason for any arrangement in the universe is that ‘it is best that it should 
be so’. The link (Secyos) between what is and what is best is supplied 
by the existence of a supreme yyy which steadily we//s the best. 

Note also that we now see why it is that the Creator makes the dodres 
of the ovpaves and its stars and planets Himself, but leaves the ‘ created 
gods’ to make our bodies. The point is that Timaeus regards the 
heavenly bodies as indestructible. For them there is no dissolution either 
of yvyy from cua or of cépua into its own constituents. Our bodies 
return after a few years to the general mass of earth, water, &c., out of 
which they are made. It is important that there is no trace here of the 
heresy of the inherent ‘ badness’ of matter which infected the popular 
Platonism of later ages. The reason why our bodies are represented as 
made by intermediate agents is not that ‘matter’ is too impure to be 
brought into direct relation with God, but simply that our bodies are not 
indestructible. 

41 bg. om pev 8h AubijcecOe xrA. The words do not absolutely 
exclude the possibility that the ‘created gods’ might come within an 
‘ace’ of destruction and be saved at the critical moment by a divine inter- 
position, as in the Polt/icus myth God periodically rescues the world-ship 
just as the waves are closing over it. But a corruption of this kind is 
entirely at variance with the whole spirit of the Creator’s address. 

41 b 6-d 3. viv odv & Adyw ... SdxeoGe. The ‘created gods’ are now 
called on to take part in the creation of mortal living creatures. These 
are to be composed of an immortal and a mortal part. If they were 
fashioned directly and wholly by the Demiurge, they would be ‘ equal 
with gods’ (@eots ioafor’ ay), that is, they would be wholly immortal, 
since to the Greek mind the one standing distinction between gods and 
men is that the gods do not die. (Hence it was always understood that 
to assert the immortality of the soul is the same thing as saying that the 
soul is a god, a doctrine which has deeply influenced Christianity through 
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the teaching of ‘ Dionysius the Areopagite ’ that the destiny of the soul is 
Oéwors, ‘ deification’.) Consequently no provision would be made for 
mutability and the successzon of generations. (And, it is assumed, it is 
‘better’ that there should be a world in which there are both mortals and 
immortals than one in which there are only immortals. It ‘takes all sorts 
to make aworld’ complete.) So the Creator explains that he will provide 
the immortal part of the creatures yet to be fashioned; the mortal part is to 
be worked into the texture by the created gods. The plain meaning of 
this is simple enough. It is the creation of man which is to be treated 
of. Man has an immortal part (his yvy7) and a mortal part (his copa). 
That there is also temporarily a ‘ mortal’ ingredient in his ywyx7 is a refine- 
ment which will only have to be taken into account later. The yyy 
comes direct from God, the mortal body is ‘earth of the earth’. As it 
returns to earth, so it comes from earth. It is, in fact, a compound of 
the four ‘roots’. Its substance is thus derived from the planet on which 
we live, and restored to that planet again when we die. And while we 
are alive, the body is nourished by taking in material from its surround. 
ings, converting that material into living tissues which are themselves 
chemical compounds of the ‘roots’, and excreting the ‘refuse’. Unlike 
the Wuy7, the body comes from the substance of the planet, lives on that 
substance, and is at Jast restored to it. This, and, de careful fo note, 
nothing like the later astrological theories of the planetary influences on 
the endowments, characters, and destinies of men, so familiar to us from 
e. g. Chaucer and Dante, is the simple meaning of the Creator’s speech. 
(As we shall see, Timaeus holds that the planets are inhabited ; he is 
thinking of the part they play in keeping up the life of the ‘men’ 
who live on them, not of any ‘influence’ of Venus or Jupiter or Saturn 
on our history.) 

41 b 7. Ovnra dre ydvy Aowwd tpia, i.e. those which were to inhabit 
the air (birds), water (fishes, &c.), and dry land respectively (39 e 10). The 
fourth yévos was that of the Geoc themselves, and is not @ryrov. 

41CI. Se $e... evar, Thus the existence of @ra as well as of 
é&@avara is required for the completeness of the otpaves; death and genera- 
tion are part of the original good plan of God, not ‘consequences of sin’. 
Timaeus would not have agreed with an Old Testament writer that ‘the 
Almighty made not death ... but by envy of the devil death entered into 
the world’ (Wisdom i. 13, ii. 24). The underlying thought takes us back 
to the very beginnings of Greek speculation. A world is made up of 
‘ opposites ’, évayria, like hot—cold, moist—dry, and to be ‘complete’ it must 
contain a// the pairs of ‘opposites’, and d@avaroi—Ovyroi are just such 
a pair, This particular pair are most familiar to us from the prominence 
given to them in the remains of Heraclitus, whose fundamental thought 
was just that it is the combination of such ‘opposites’ which keeps up 
the ‘ secret attunement’ (adavys dppovin) of the system. To quote his own 
words (Heracl. Fr. 62 Diels = 67 Bywater, R. P. 46) &0avaroe Ov7roi, Ovyrot 
a0dvaro, Covres Tov éxeivwy Gavarov, rov d€ éxeivwy Biov reOvewres, ‘ mortal 
immortals, immortal mortals, each living the others’ death, dying the 
others’ life’. We must remember that the ‘opposites’ are specially funda- 
mental in Pythagoreanism. Hence the ‘ mortal’ has to be got into the 
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system somehow and cannot be got in if the Demiurge directly makes 
everything Himself. His immediate creatures therefore make it. Though 
themselves created, they are not mere puppets but free agents who can 
make something in their turn, only their works are inferior to those of 
their Creator. So Christian theologians have often explained how God 
can be all-powerful and all-good and yet the world contain evil by saying 
that God creates beings with wills of their own, who can choose right and, 
for that very reason, can choose wrong. 

41 c 6-7. nad’ dcov... mpoorjxer. The phrase is a periphrasis for ‘ in 
respect of their Wuyy’, since yyy waca abavaros. Or, to be still more 
precise, the meaning is ‘in respect of the fundamental character of their 
Wuxy, since we learn Jater on that yvyy acquires certain new and non- 
permanent characters, the 6vyrov eldos Yvxqs, in virtue of its conjunction 
with a perishable body. dyedvvpor is not, of course, used in the sense 
which had become technical in the next generation. In that sense, as 
the opening words of Aristot. Caf, (1* 1) tell us, dpuvupa A€yerar dy 
Gvopa, povov Kooy, o O€ Kara Tovvoua AGyos THS ovaias Erepos, aS to take 
Aristotle’s example, {Gov, which may be said of @ man or of a lifeless 
‘sketch’ ({Gov 6 re dvOpwros xai ro yeypappevov), or to take Spinoza’s 
canis, which may be animal latrans or the constellation Canis Afazor. 
Here the word means what Aristotle calls cwvwrvypov. (Cal. 19 6 ovvervua 8é 
A€yerat dy To Te Gvopa KoLWov Kal 6 KaTa ToUVoua AGYyos THS ovaias 6 avros, aS 
when a man and an ox are both called {ov in the same sense of the word 
{Gov.) What is implied is the Orphic doctrine that the yvy7 in us is 
immortal, and therefore, in principle, divine; in fact, is itself a ‘god’. So 
in the verses inscribed on the Orphic sepulchral plates the soul says to 
the gods of the unseen world, xai yap éyov tyav yévos SABtov evxopat 
elva., and Empedocles calls himself eos du8poros, ovxére Oviros. 

41 C 7. Hyepovoty. It is from the frequent Socratic and Platonic use 
of iyeto Oa for the ‘direction’ and ‘control’ which wisdom in the soul 
should have over the behaviour of the whole man that the Stoics got their 
name for the ‘dominant’ principle or faculty (in the case of man = intelli- 
gence), 76 i7yenxovixov, and from this, I presume, by a curious debasement, 
comes the language of Pope and his contemporaries about the ‘ ruding 
passion’. The following words é& atrots ... érecOar are slightly am- 
biguous. The phrase might mean (a) ‘that zz them which exercises 
control of the (elements) which consent to follow you and Right’, or 
(4) ‘that which exercises control among them of those who consent, &c.’, 
the év avrots meaning not ‘in the constituents of their yvyai’ but ‘among 
the @vyra Cga’. Since the preceding atray refers to the wa, I take it 
that (4) is what is intended. éy will then mean ‘among’, not ‘in’, and 
the év atrots will really belong to the clause rav... éOeAdvrwy erecOat, 
though placed before it by an ‘ hyperbaton ’. 

41 C 8. omeipas xai SwapEdpevos, ‘having sown the seed and (so) made 
a beginning (of the work)’ (C. W.) nof ‘having sown and provided it’ 
(A.-H.). This would be an unexampled transitive sense of the middle of 
irdpxew. For parallels see L. & S. s.v. drdpyw A. 4. 

41d 1. 1d 8é Notwdy, adverbial, not, of course, agreeing with O@yyrov, 
‘thereafter’, In the phrase ‘ weaving mortality upon immortality’, ro 
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a6avarov is thought of as the ‘warp’, which the Creator sets up on the 
loom ; the lesser ‘deities’ then work in the soffer and less durad/e threads 
of the ‘weft’. For the implied contrast between the hardness and per- 
manence of the warp and the softness of the weft cf. Laws v. 734 e—735a 
xabarep ovv by Twa cuvvdyv f Kat wA€yp GAN’ Grwiv, oix éx Trav avrav 
otov T €or wav Te épudyy cat Tov ornpova amepyalerOa, duadepew 8 
dvayxaiov TO TOY OTHLOVWY Wpos apeTnY yevos—io yupOoV TE yap kai TLva 
BeBatornra év trois tporoars eiAn gos, To 5 padraxwrepov Kai émet- 
Keta Tit dixaca ypwuevov xrA. The same point is made at Po/tticus 309 b. 

41 d 2-3. dwepydfecOe [wa... S¢xeo0e. The first two words show 
that Timaeus is still thinking of the antithesis immortal part-mortal part 
as equivalent to that of soul—body, since it is the union of these last two 
which makes a fgov. The thought of what follows is simply that our bodies 
are made of stuff drawn from the earth, air, &c., around us; we are 
‘nourished ’ by similar stuff which we take in as food or when we breathe; 
so long as our bodies can assimilate more and more of it, we grow bigger 
(avédvere); when the power of assimilation becomes enfeebled, they 
shrink (@@ivovra) and grow feeble. In the end, when we die, the earth in 
us goes back to the earth outside, the water to water, the air to air, and 
so on. The speech is only fully intelligible when we bear in mind that 
it is really addressed to the earth and the planets, all assumed to be 
inhabited by ‘men’. The gods of the theogonies have nothing to do 
with the work described. Timaeus no more regards Zeus and his family 
as ‘legal tender’ than the Socrates of the Clouds. On the other hand, 
his ‘ created deities ’, the planets, no more received worship at Locri than 
they did at Athens, 

41 d 4-7. The making of human yyaé. They are ‘mingled’ by the 
Creator in the same ‘bowl’ as the soul of the otpavos, but are not blended 
with the same perfection; they are a ‘second’ or ‘third’ vintage (Sevrepa 
xai tpira). Note that they are blended directly by the hands of the 
Creator, and they are not made of what was left 7 the xparnp. The 
brew made in it was all used up, and the Creator has to ‘ brew’ afresh in 
the same xparnp. The trodora rev rpoobe are not ‘remains of the 
former mixture’; that all went into the yuxy of the otpaves (36 b 6 supra 
TO pecyGev 7On Trav KaravyjAwxe). What is meant is ‘remains’ of dpeéporov, 
pepiotov, ovoia. Timaeus is no ‘pantheist’ or ‘emanationist’. He 
regards the souls of individual men as inferior in quality to the soul of 
the ovpavos or those of the planets and stars, just as the soul of one man 
may be inferior to the soul of another. But our souls are neither ‘ parts’ 
of the cosmic soul nor ‘emanations’ from it. They are just as directly 
the ‘creation’ of the Supreme God as the cosmic soul is. The whole 
point of the making of the ‘second brew’ is to avoid that very denial of 
the reality of personal individuality which leacs to the intellectual muddle 
called ‘ pantheism ’. 

41 d 8-e 3. cuoricas... elwev adrais, The Creator made as many 
human souls as there are stars; he then allotted one of these souls to 
each star and placed it on the star as a ‘chariot’, and there displayed to 
it the ‘ nature of the universe and its laws’... 

igapi@pous tots Gotpots. The procedure is quite clear if we understand 
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that the dorpa meant are s/ars, not plane/s, and that this procedure is 
separate from and preliminary to the ‘sowing’ of the souls in the planets 
of which we shall hear directly. It is assumed that the number of ‘ souls’ 
in existence is fixed once for all, and there are as many of them as there 
are stars, (For the first point cf. Rep. x. 611 a 5 where Socrates treats 
it as obvious that if souls are immortal, det ay elev ai avrai, the same souls 
exist always. No doubt this was the original Pythagorean view, as it 
follows at once from the position assumed throughout the Paedo that 
the soul is immortal a parte anfe as well as a parte post.) That the 
planets are not the dorpa in question is clear both from the express state- 
ment that God made a one-to-one correspondence between souls and 
dorpa (évee O éExaoryy mpos Exacrov), and from the careful explanation 
that the subsequent ‘sowing ’ of the souls took place into the ‘moon and 
the other opyava ypovov’ (42d 5), which are thus sharply distinguished 
from the dorpa. Confusion on this point has worked much havoc with 
exegesis both ancient and modern. Chalcidius (Comment. §§ 140—1, 
Wrobel, p. zor), interprets the duetAev of d 8 to mean that God ‘cut up’ 
the souls on the same principle on which he divided the cosmic soul into 
a circle of the Same and a circle of the Other and then went on to subdivide 
the second circle. No doubt this is supposed to be done, but the doing 
of it has been already indicated by the words picywv rpdrov péy twa Tov 
avrov; it cannot be got out of the words derev Yrxas iwapiOpous ois 
dotpos, in which yuyas can only be an ‘inner’ accusative, ‘ divided it 
into souls’. It looks as though Chalcidius had been led astray by a con- 
fused notion that the dorpa here mean the planets in the circle of the 
Other, though in commenting on the very next clause he correctly says 
that each soul is sent to a different star (super inposutt stellis singults 
singulas animas). The explicit confusion of the dorpa with the planets 
is made by Proclus, and compels him to raise the question how Plato can 
say that the number of the planets, which is only seven, is the same as 
that of human souls. He has to get out of the zmpasse by the impossible 
contention that icaptOpovs is not to be taken to mean what it says, but 
explained away symbolically. Martin made a still worse blunder, in 
which he has been followed by A.-H. Taking the aorpa to mean the 
planets, he supposed that what God does is to make seven great slabs, 
so to put it, of soul-stuff, not yet divided into individual souls. It need 
hardly be pointed out that the whole discourse of the Demiurge on p. 42 is 
meaningless unless he is supposed to be addressing the actual persons 
who are to be the first generation of men (cf. yeéveots rparn pev Evotro 
reTAypevyn pia WaTty, 41 e 3; 6 pev Ev TOY MpoonKorTa xpovoy Biovs, 42 b 3, 
&c.). A.-H. sees and says correctly that the aorpa meant are the stars, 
not the planets; thus he does away with the misunderstanding that led 
Martin to his singular interpretation. Yet he oddly enough retains this 
explanation, saying that the yvyad distributed to the stars are masses of 
‘undifferentiated soul-substance’. Plato never anywhere in his writings 
says anything about ‘soul-substance ’ at all. A yoy with him means 
not a ‘substance’, but a ‘movement which moves itself’, and every such 
movement is strictly individual. What M. and A.-H. means by ‘sub- 
stance ’ is, in fact, the Aristotelian vAy, a ‘stuff’ which is the ‘ substrate’ 
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of individual things, and is then often supposed (though of by Aristotle) 
to be ‘more real’ than the individual things. But this notion of ‘ substrate’ 
is not to be found in Plato, and can only be read into his works by an 
‘anachronism’. The foundation of the notion is the view, which pervades 
Aristotle’s Physics, that ‘ quaiities’ require a neutral ‘substrate’ in which 
to inhere. But this whole conception is foreign to Plato, and arises from 
the unfortunate application of a logical distinction to physics. Every 
predicate is, of course, predicated about a sudyect. This suggests to 
Aristotle that the qualities we predicate of a thing ‘inhere’ in a ‘ substrate’ 
which has no quality of its own. This is clearly an error in analysis. 
The logical subject (troxe(wevov) of which I predicate, e.g. ‘red’, is mani- 
festly not a quality-less ‘substrate’, but the fully qualified sensible thing 
of which I say that it is red, the rose or what not which is before my 
eyes. On the harm done to the philosophy of Nature by this confusion 
of the subject of a predication with a supposed ‘ substrate ’ or ‘stuff’ (the 
‘matter’ of materialists) see Whitehead Concepi of Nature 17-25. It is 
precisely against it that Locke’s criticism of the ‘idea of substance’ and 
all the most telling of Berkeley's anti-materialistic arguments are aimed. 
We must take Timaeus to mean exactly what he says. The yvyaé are 
those of human persons, and with each such yyy there is associated one 
and only one star. This does not mean that if a certain star is mine I 
am the yyy of that star, any more than that the star is my body. The 
star has its own yoyn, the Yvy7 which conducts its axial rotation, and I 
have my own body, which is no/, like the star, a globe mainly composed 
of fire. There is a certain tie between my yyy and the star, and that is 
all. In the mouth of Timaeus this association has no connexion with 
‘astrology’. The star meant is not a ‘planet’, and it was just the 
positions of the p/anefs at the moment of a man’s birth which were after- 
wards thought by the astrologers to be so important.’ But for their 
connexion with the benign or malign influences of planets the constella- 
tions would be much less important in a ‘horoscope’. Timaeus does not 
even suggest that any one star is not as good to be associated with as any 
other. The object of the whole connexion is simply to place every soul 
in a position from which it can get a ‘bird’s-eye view’ of the order and 
law which reigns in the ‘great world’ and should reign in the ‘lesser 
world’ of a man’s soul. We are at liberty if we please to suppose that 
Timaeus means the return of the soul which has lived well to its ‘home 
in the star assigned to it” literally. As for Plato himself, the entire 
absence of such details from the picture drawn of the soul’s future in Laws x 
suggests that the fancy has only a symbolical value for him. In the main 
he dwells on two thoughts. The first is that there is a real affinity 
between the moral orderliness of the good life and the orderliness of the 
great cosmic movements, the same thought to which Kant gives a very 
characteristic turn in the famous closing paragraph of the Critique of 
Practical Reason about the ‘starry heaven above and the moral law 
within’. The life of rule is really the ‘life according to Nature ’, since the 
source of Nature’s laws is itself a moral one, ‘God’s choice of the dest’, 
The other thought is that the tendency to expect and look for intelligible 
laws out of which both science and codes of conduct arise is an original 
2653 S 
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and distinctive endowment of the human soul. The popular fancies 
which connect souls with stars, as shown for example in the belief that the 
birth or death of a great man is coincident with the blazing out of a star 
(ecce Dionaer processtt Caesaris astrum), seem to be old enough, and the 
Pythagoreans may have inherited them, like their curious taboos, from a 
‘primitive’ past. But what Timaeus is giving us is a highly moralized 
and spiritualized version of these beliefs. 

41 e@1. ds és dyna. Here it is the star assigned to a man which is 
called his éynua or ‘car’. The Neo-Platonic speculations, of which we 
hear so much in Proclus, about the atyoedés synpa (the ‘ astral’ body) 
and other grosser ‘ vehicles’ which are successively attached to the soul 
as she descends lower and lower to her destined embodiment, take their 
(Platonic) origin not from this passage but from the Phaedrus myth, 
where we read (Phaedrus 247 b 2) of the é6yjpara upon which the souls 
ride in the great procession up the ‘steep ascent of heaven’. 

41 @ 3-4. Sn yéveots mpdty . .. maiow. The first ‘birth’ of all the 
souls is supposed to be out of the soil like that of the double-sexed 
creatures of Aristophanes’ speech in the Sympostum (196 b 7), or of the 
‘autochthonous’ natives of Attica according to the Athenian legends 
playfully reproduced in the Jenexenus (237 b-c). In the story of 
Timaeus the first living creatures are all human and without sex-differences, 
the differentiation of the sexes and the infra-human species coming about 
later by a kind of ‘evolution by degeneration’. This is all that is meant 
by saying that the first ‘ birth’ is to be one and alike for all. It does not 
mean that there are to be no individual differences in worth or capacity. 
The existence of such individual differences is implied by the phrase 
already used about the ‘second and third brew’ and is also needed to 
explain the ‘degeneration ’. 

41 @ 5. eis Ta tpoovjnovta .. . dpydva xpdvov. What dpyava xpovey 
are we have already learned from 39 d 1 and see again from the refer- 
ence to the ‘earth, moon, and the other opyava ypdvov’ at 42 d 4-5. 
They are the earth and the planets. xpdvwy (not ypovov) is the only reading 
which has any MSS. attestation. The plural is used because, as we have 
been told, the revolutions of all the planets are just as much ‘time’ as 
those of the sun and moon. Note that Timaeus clearly means that a// 
the planets are inhabited by beings who may properly be called ‘men’ 
because they are embodied reasonable souls. He does not mean that 
some of those who are to be ‘men’ on our earth are ‘sowed’ in the 
planets,’ but that each planet produces its own atrdyOoves. There is 
evidence that this was really a fifth-century Pythagorean belief. Thus 
we read in the Placita (ii, 30. 1) that some Pythagoreans, including 
Philolaus [presumably this means ‘Philolaus’?] believed the moon to 
contain finer vegetables and animals than the earth, and even said that lunar 
animals are fifteen times as large as ours.* The question whether there 


2 This is wrongly given as the meaning in Zimaens Locrus 99 d-e dy rds Yvxds 
émipputos évayaye Tas piv dnd oeAdvas, Tas 8 dwd dAiw, tas 58 do Tay dAdo Tay 
wAa(opuévoyw xtX, 

2 Placita it. 30. 1 (Doxogr. p. 361 = Fr. d. Vors3i. 306-7) row TvOayopeiav rives 
perv, dy dort SiAdAaos, . . . yewdn paivecOat ray oeAnvyy &a 7d wepiarxeiobar avriy 
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are mén in the moon is touched on in Plutarch’s essay on the Face 1n the 
Moon, where it is suggested (934 fF) that the moon is what Socrates means 
to describe in the myth of the PAaedo when he contrasts the ‘true surface’ 
of the earth with the hollow mist-filled lagoons in which we live.'| There 
are traces of the survival of the same ideas in the view found in both 
Proclus and Macrobius that the moon is an ai@epia y7. In commenting 
on 40 b supra Proclus makes a reference to the possible inhabitants of 
the planets, specially alluding to what is said in the present sentence, ei 
dé Kat pepixar yryat epi abrous domapycay, dAAat pév rept nALov, dAAat de 
rep oeAnvyy, adhat dé rept éxacrov twv Aowrav . . . SyHAov Gre Karas 
cipytat Koopov éxagTyv elvat Tav odaipov (Diehl iil. 131. 18), and in 
dealing with our passage (ib. iii. 280. 22) he insists on the point that all 
the oroxeta (planets) are inhabited, éredy 5 ob povoy ért ris yas Coa 
ouvioravtat, dAAG Kat év Tois GAAOLS CroLxELors, OSE avOpwros pdvor (roUTO 
yop nyiv yvwpysov), dAAa Kat adAa Cwa, Oedrepa péev, yernra Sé. opws xrA.? 
The evidence of Timaeus, the P/act/a,and Plutarch seems to me to show 
that this is a genuine survival of an old Pythagorean doctrine. At the end 
of the sixteenth century it was revived like the rest of Neo-Platonism, and 
it was presumably //vs feature in Giordano Bruno’s doctrine of ‘ many 
worlds’ (which naturally gave rise to awkward theological questions) that 
proved fatal to that philosopher. Fraccaroli correctly explains that T. 
means to assert that there are men in the planets, but seems not to know 
that this was a genuine Pythagorean view. Rivaud also has the point right. 

42 a i. [ww rd GeoceBéoraroy, <A periphrasis for ‘man’, the one 
animal who has religion and worships gods. A.-H. compares Laws 
902 b 5 GeoreBeoratoy airé éort ravtww fawv avOpwros. The thought 
was a commonplace. Plato makes the highly respectable but con- 


xabdmep Ti wap’ uty yi (fous al purots peiCoor wal xaddAlooi Ivar ydp wevrexai- 
dexawAaaia ta dy’ abrigs (ga rp duvdpe pydty wepirrmparixndv dmoxpivoyta, wal rhy 
Hyuepay TosauTny TY pyKet. 

1 Plut. loc. cit. ray 5e ehh ovw elxds wonrep Thy OadAaccay piay éxecv empdveay, 
GAX’ éorwévar pariora TH YD rH ova, hv épvOorAeye Zax pars d radaos (/haedo 110c), 
etre &) rautny alvirrépevos, cite 8) GAAnY Tuva Birpyoupevos KTA, 

2 Cf. Proclus in Parmenidem 131d (Stallbanm p 679 = Cousin v. 117) wore wat ei 
Tives Gy Oparmos war’ dAdAas rou wavrds pepidas npeirrous ua Umap xouev, wat rourous 
padrov évyyis ovras THs dvOpwrou l5éas padAov alry wai xara wAcious Suvdpes Kowaveiv 
i.e. they would havea better right to the name of ‘ man’ than we have ourselves. Proclus 
(tn Timaeum ii. 48 Diehl) apparently attributes to ‘Pythagoreans’ as well as to 
‘Orpheus’ a theory that the Moon, Mercury, Venus, the Sun correspond respectively 
to the four ‘roots’ earth, water, air, fire, being aidepia +7, al@eptoy Ddmp, etc.; the four 
‘outer’ planets correspond to the same ‘roots’ in the reverse order, (This is also 
stated by Macrobius in Somn. Scip. 1. xi. 10-12.) This development, as it stands, 
is clearly not ancient, since it has the Alexandrian order of the planets, but this does 
not prove that the ‘ Orphic’ lines quoted by Proclus about the GAAnv yaiay fv re 
cedrhynv | ddavara: aA (ovary, émyOdviot 5€ re pnvnv are equally late. The moon is 
called -y7 cAvymia by one of the speakers in Plutarch’s De factein Orbe Lunae (9350); 
the question whether there are ‘men’ there is mooted at 937 d, but not taken seriously. 
It might naturally be raised at any time after the promulgation of the theory of 
Anaxagoras that the moon is ‘earth’. Chalcidius (Comment. § 200, Wrobel, p. 241) 
says correctly ‘iuxta Pythagoram quidem, quod ita ut in terra, sic etiam in lunari 
globo consistant homines et etiam in ceteris errantibus stellis’, but poes on to give as 
‘juxta se’ (i.e. Platonic) a different and foolish theory that the souls who are to be 
born earliest are ‘ sown ’ in the earth, the rest in other planets. 
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ventional Protagoras dwell on it, Profag. 322 a 3 dred) 8 6 dvOpwros 
Oeias peréoye potpas, mpirov piv dia tyV Tov Deod ovyyéveray Lowy povoy 
Geodts évopuoev wri. 

42 a 2-3. td xpetrroy ... dvfp. ro xpetrrov, not simply the 
‘stronger’ but the ‘superior’. This is quite consistent with the doctrine 
of Socrates expounded in ep. v and in the Aspasta of Aeschines of 
Sphettus, that ‘ the dper7 of a woman and that of a man are the same’, 
since it is admitted by Socrates in the Repud/rc that the best performance 
of woman falls short of the best performance of man in all departments, 
455 d 2 woAd xpareirat év aracw ws eros eireiy TO yévos TOU yévouvs. The xai 
ind xat Greta xexAynootro = ‘actually’, ‘indeed’. There isa hint at some 
derivation of the word dyyp indicating the superiority of the yéves which 
has the name. Is the allusion to the etymology with which Socrates 
plays in Cratylus 413 e, where dvjp is said to be derived from ayw and 
Decy P 
4a a 3-b 1. éwére 84... Stearyjxdra. Sensation, pleasure, pain, 
desire (€pws), fear, anger are enumerated as characters not inherent in 
yvyy as such, but arising from its conjunction with a body. Virtue 
consists in being master of all these emotions, vice is being mastered by 
them (42 b 1-2). When Plato is talking of the emotions and passions 
he usually mentions as typical #d0v7, Avy, eAris, PoBos, and Ouyds and 
gpws are often added. dovy and Avy are what you feel in the actual 
presence of something believed to bea good or an evil, éAzis and épws are 
felt towards a supposed good, ¢dos or @yyds towards a supposed evil, 
which is anticipated. Plato does not profess to regard this as a complete 
enumeration or classification. Hence, he at once mentions here the 
‘accompaniments of these states and their opposites ’, Cf. the definitions 
in the “Opo: (the early Academic character of this collection is shown by the 
large number of its items which are dialectically discussed in Aristotle’s 
Topics), PoBos Exrrdrnks Yoyis eri rpocdoxig. xaxov, éArris rpooSoxia d&yabor. 
The Stoics took the list of four, 7450), Avan, éAris, GoBos (or alter- 
natively @vyzds) as a complete classification of the fundamental per/urda- 
tiones or disorders of the mind, and went on to commit the ‘intellec- 
tualistic’ confusion of these emotions with ‘judgements’ (xpices), so 
that pleasure and pain are identified with our belief that we are in present 
possession of good or evil, hope and fear with our judgement that good 
and evil are impending. The locus classtcus for this is Cicero Zuscul. iv. 9 
(R. P. 521), but see also the Greek form of the definitions in R. P. 521 c. 
The ‘apathy’ extolled by the Stoics meant simply the wise man’s 
freedom from false judgements on these four points. One of the most 
important modifications made by Posidonius in the original Stoic doctrine, 
as a direct consequence of his Platonic studies, was his rejection of the 
identification of the rd@y with judgements, and his return to the Pytha- 
gorean-Socratic doctrine that they belong to the ‘non-rational element ’ in 
the soul (the Ovpoedés and érOuyytexov). Galen de plactt. Plat. et Hippocr. 
iv. 7 (R. P. 535). 

42 b 3-5. nat dpeév ef... efor. This reads at first as though a man 
who lived one life thoroughly well would get off all further incarnations. 
This would be inconsistent with the myth of the Phaedrus, according to 
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which even the best men have to live the ‘ philosophic life’ three times in 
succession before they finally becomes ‘winged’ and escape the body 
(Phacdrus 249 a 3 day EAwvrat tpis epetys tov Biov rovrov, ovTw wrepwHetorat 
TpirxiALoorw éret drépyovrat, ib. 256b4. But roy xpooynxovra xpovoyr ‘ the 
due time’ is an indefinite phrase and it is clear that it means more than 
one life-time. If the men who were too good to be reborn as women all 
departed to their ‘ stars’, the women of the second generation would have 
no mates, the elaborate arrangements for sexual propagation would be 
useless, and mankind would die out. We must suppose that a great 
many, if not all, of the men who live too well to be reincarnated as women 
are reborn many times in order to account for the ‘appearances’. We 
are not to suppose that the ‘due time’ is one and the same period for 
every man. It may be longer for some souls and shorter for others. It is 
assumed that the number of souls in the universe is constant, but the 
number of those who have earned their final discharge from the body is 
not. If we take Timaeus au pred de /a lettre this raises a difficulty. The 
total population of the planets by incarnate souls can never increase, and 
steadily diminishes as any souls make their escape from the body. Can 
he be supposed to intend this? For some sensible remarks on the 
impossibility of absolute literalness of interpretation see the comments of 
Proclus on the passage. He escaped the particular difficulty just 
mentioned by holding that no soul ever fima/ly escapes from the ‘ wheel 
of birth’, all have periodically to ‘ descend to generation’. But Timaeus 
clearly thinks of the return to the ‘ star’ as final. 

42 b 3-5. wddkw... dor. This is the one passage in Plato to which 
Dante, who knew it from the version and commentary of Chalcidius, 
definitely takes exception on theological grounds, since it conflicts with 
the doctrine that all the souls of the saved are together in the ‘empyrean’ 
or highest heaven, beyond the limits of ‘/hrs world’. Dante himself is 
careful to explain that what he sees in the different planetary ‘ spheres’ 
and the azAavés are merely symbolical visions ; the souls of the saints are 
‘really ’ where he sees them in the final vision of the great white rose. 


Paradiso iv. 32. Ancor di dubiiar ti da cagione 
parer tornarsi l’anime a le stelle, 
secondo la sentenza di Platone. 


ib. 49. Quel che Timeo de |’ anime argomenta 
non @ simile a cid che qui si vede, 
perd che, come dice, par che senta. 


Dante adds, however, that perhaps Timaeus only meant that the ‘stars ’ 
exercise various ‘influences’ for good or evil on human life, and that if 
he meant this, he was right, though all idolatry has arisen from misunder- 
standing of this truth (ib. 55-62). Cf. the allusion of Convivio iv. 21 
‘Veramente per diversi filosofi della differenza delle anime nostre fu 
diversamente ragionato ... Plato e altri volsero che esse procedessero 
da le stelle, e fossero nobili e pit e meno secondo la nobilitade de Ia stella ’. 
However, in both places Dante takes the ‘star’ to be the planct which 
governs a man’s ‘ nativity ’. 
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42 D5. eis yuvads guow. The anatomical and physiological read- 
justments required are described infra goe ff. It is not likely that any 
part of the story was regarded by Plato himself as more than a parable. 
In Zaws x, where we get the Platonic natural theology, all that we are 
told as doctrine is that the soul is immortal, and that in virtue of the law 
that ‘like is drawn to like’ its lot is cast among others who are on its 
own level of virtue and wisdom or vice and folly, and it seems to be hinted 
that this is the real moral of the tales of rebirth in different forms (Laws 904 
e4 aury Tot dixy éori i Oewy ot t“Odvpmroy Exovowy, @ wat kat veavioxe dpedetr Ga 
Sony tro Oey, Kaxiw pev ytyvopevoy Tpos Tas Kaxious yuxds, dyeivun O€ 
Tpos TAS dpetvous TOPEVOPEVOY, év re (wn kal éy act Gavarors Tar xew re & 
mpoojkov Spay €ort Tols mporpepéct Tovs mporepets Kai wovev. So the 
rebirth of the man who does not make the very best of his opportunities 
as a woman, i.e. with a handicap against him, is a case of ‘to him that 
hath shall be given, but from him that hath not shall be taken away even 
that which he seemeth to have’, ‘The doctrine was originally based on 
a literal acceptance of the kinship of men with animals which made it seem 
perfectly credible that a man’s soul should enter a beast’s body or a 
beast’s soul a man’s body. It is unlikely that even Timaeus means to 
insist on the literal truth of such stories. The moral lesson is contained 
in the words xara ry opovoryra THS TOU TpOTOV -yeverews, ‘according to 
the nature of his evil rpomos’, ‘answerably to his character’ (4 rot tpézmov 
yeveors being a periphrasis for 6 Tporos), and the whole phrase, as Stallbaum 
Says, meaning simply xara rovroy roy Tporov ov Kaxivorro. ‘The compiler 
of the Zimaeus Locrus ends with a reference to this passage in which he 
hints that the whole story of rebirth in animal forms is a fiction with a 
wholesome moral, adding that if you cannot make an impression on a per- 
verted mind by true stories it is well to do so by false ones, and praising 
Homer for his pictures of the punishment of the great sinners in the 
underworld (Zim. Locr. 104 c ef S€ xd tis oxrapds nai drebys, ro 5 
érecOw xdAaois a Te éx TOV vopwy Kal a é€x Tov Adywy, OVrTOVA érdyowa 
deiuata Te troupana Kai Ta KaG “Aidew, 00t KoAdotes arapairyro. d7roKewrat 
ducdaipoot veprépos, cat tdAAa Ooa erawéw Tov ‘lwvixdvy wointav éx 
madaas mwoedyTa Tas évayeas KTA). 

42 C 4-d 2. wpiv ry Tavrod ... eldos efews. This is the first intimation 
we get that there are ‘circles’ in the human head which correspond to 
the two great cosmical circles of the Equator and Ecliptic. We shall hear 
more about this directly. Of course we should expect that as the yry7 
of the great world has these circles, the ywyy of man, the ‘ microcosm’, 
would have them too. The historical origin of the doctrine seems to be 
in the physiological theories of Alcmaeon of Crotona, a younger contem- 
porary of Pythagoras, who was the first man to recognize the central 
importance of the brain in the sensory-motor gystem and the founder of 
empirical sense-psychology, besides being the originator of the medical 
doctrine that health is dependent on the ‘ balance of the constitution’ 
(tcovouim) in the body. Alcmaeon is reported to have said that the reason 
why men die is that they cannot ‘ make both ends meet’; the ‘wheels’ in 
our heads, unlike those in the macrocosm, do not always ‘ come full 
circle ’, [ Aristot.] Probl. 916 a 33 roves dvOpurous dyoiv A. da rovro 


42b5—42d 2 263 


awdAAvobas Gre ov Svvayrat THY dpxnv TO TéAG tpocayar. To complete the 
theory we have to add that though man is mortal his yvyxq is immortal, 
because it is ‘always in motion’, like the sun and moon. As Aristotle 
says of him (de Anima A 405 a 30) ‘he says that the yvyy is immortal 
because it is like the immortal things; now it is so in virtue of being 
always in motion. For the divine things, too, are always in continuous 
motion, the sun, moon, dorépes (i.e. planets), and the otpards as a 
whole.! 

If we take Timaeus to be speaking precisely, he seems to say that no 
soul which has been reborn asa woman or a lower animal will ever regain 
its ‘star’ unul, after a long period of purgation, it has been born once 
more in the best form, i. e. as an dvyp. He may, of course, have forgotten 
that he began the sentence with a reference to the case of the second-best 
men who are reborn as women at b 5, and may only intend to say of 
those who have sunk lower that they have to be human beings again, i.e. 
the wpwrn xai dpiorn dvots May mean ‘man’ and not ‘the male sex ’. 
Proclus insists that we cannot suppose Timaeus really to mean that 
every woman is a reincarnated male human being or that no woman can 
‘go to heaven’ direct. Accordingly, he supposes that Timaeus is not 
speaking of the distinction of sex at all but of the ‘ virile’ and ‘ effemi- 
nate’ types of character, each of which may be shown by either sex. 
But this comes of supposing that Plato is teaching for doctrine everything 
which Timaeus says. As to the meaning of the mere words, I think 
they do mean that a woman does not earn her discharge until she has 
been reborn as a man. But the meaning of the parable is simply that if 
you have not made proper use of your opportunities, you have not only 
a purgation to undergo, you have to ‘get your chance’ again and show 
that you have learned the lesson of purgatory by using the chance better 
the second time. And it is quite credible that in the ‘ primitive ’ beliefs 
on which the whole passage is founded it was seriously held that women 
have to be reborn as males. (Even some of the early Christian Fathers 
held a similar view, and St. Thomas actually takes the trouble to confute 
it, Summa contra Gentiles iv. 88, de sexu ef aclale resurgentium, ‘simi 
liter etiam nec infirmitas feminei sexus  perfectioni resurgentium 
obviat ’, etc.) 

42 d1. \dy@ xparjoas. Not ‘by reason’, a sense of Acyos which 
can hardly be substantiated for any philosophers earlier that the Stoics, 
but ‘ by rule’, by the wéfa sub disciplina. So the ddoyov dyra immediately 
before means not ‘irrational’, but ‘without ratio’, or more generally 
‘unregulated’, ‘ without measure ’. 

42d2-e€4, Siabeopoberjoas... airov. The souls are now deposited 
like seeds in the earth and the different planets—from which they will 
in due time emerge as the mpwrn yéveors ‘ first generation’ of dvOpwrrot. 
While they await this due time, the ‘created gods’ fashion bodies for 
them and make such adaptations in the soul itself as it will need in its 
embodied life. Stripped of metaphor this means that the soul as we 
know it has various characteristics which are only required because of its 
association with the body. Since this association is temporary, these 


1 Joc. cit. 
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characters are themselves incidental and not permanent. Socrates hints 
the same thing in the well-known passage of the Republic (x. 611 d-612 a), 
where he says that we cannot expect to understand the real nature of the 
soul and to say whether it is truly one or many so long as we only know 
it as it is in its conjunction with the body. To arrive at true views about 
it, we must look at its ‘passion for truth’ (ryv diroccodioy airys) and 
consider not ‘what it now is’ but what it ‘aspires to be’ (xai évvocty ay 
drrerat kai olwv édierat dpuAcov). This is meant there as a hint that the 
distinction of the three ‘parts’ (yopia) or ‘constituents’ (ef5y), the 
Aoyorixdy, Ovpoedés, émcGvyyrixoy, which we find as an empirical fact 
in our every-day life, would vanish in a soul which had become what all 
souls, consciously or not, strive to be. So we shall find Timaeus 
describing the @uuoedés and ériGupyrixoy as the Onrov Yryns eldos, the 
‘perishable constituent in soul’, a passing adjunct intended to fit the 
really immortal yyy for its temporary ‘house’. The coincidence at once 
suggests the view that the whole doctrine of the ‘tripartite soul’, familiar 
from its use in the Aepudbirc, is Pythagorean, and no novelty introduced by 
Socrates, still less a ‘ discovery ’ of Plato’s own. 

42 d 3-4. iva rijs erecta ely xaxias éxdotrev dvainos. So in the myth 
of Er it was insisted that airia éXopévou' @eds avairios. Thus the point 
which Socrates labours so earnestly in Aep. ii that God is in no sense the 
cause of human sin seems to be Pythagorean also, as indeed most of the 
Republic, except the special political developments, is. We shall need to 
bear the emphatic language of this passage in mind when we come to 
discuss the question whether the ‘medical psychology’ put into the 
mouth of Timaeus at p. 90 means that Plato is committing himself to 
‘scientific determinism ’. 

42d 5-6. rd 8é pera trav omdpov. Adverbial accusative, ‘now, after 
the sowing’, not object. accus. after wapéSwxev, which means simply ‘he 
made over the task of ...’. 

42d 7, 16 + érQouroy. Again adverbial, ‘and Jdesides, to make and 
control all that must yet be added to a Auman soul, and whatsoever is 
consequent on those tasks’ (viz. the making of the body and of the 
perishable adjuncts of the yr x7). 

42 @ 3. 7d Ovytdév SiaxuBepvav Lcov. The metaphor is from navigation. 
The ‘created gods’ are, under the ‘immortal God’, ‘captains of our 
salvation ’, though only of our temporal salvation. So God himself is said 
xuBepvav ‘to set the course’ of the world at large. Socrates, too, is made 
by Plato, no doubt because it was his actual habit, to illustrate the 
regulation of conduct and the Providence of God, specially from the 
three familiar callings of the shepherd, the physician, and the navigator. 
Thus in ep.i it is these three employments which are used to illustrate 
the ‘disinterestedness’ or ‘ impersonality ’ of all genuine réyvaz. There 
are several things worthy of note about this selection of illustrations. 
They are all eminently natural, and the selection of the shepherd and the 
navigator specially natural in a thinker taking his examples from the 
daily avocations of a people of small farmers and coasting traders. ll 
three are common in other literatures. In Greek literature the shepherd 
metaphor meets us as early as Homer, who calls the Atridae, the two 
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commanders-in-chief of the great expedition against Troy, zoupéve Aaav. 
We know the metaphor primarily from its frequency in Scripture, ‘ Woe 
to the faithless shepherds ’, ‘ the Lord is my shepherd ’, ‘ he—the promised 
king—shall feed his flock like a shepherd’, ‘I am the good shepherd ’, 
etc., and it is worth noting that the Vulgate habitually uses the word regere 
in passages where the LXX has womaivey, and the A. V. the mention of 
the shepherd. (E. g. Ps. xxii. (A. V. xxiii) 1 Dominus regi# me, nihil mihi 
decrit’.) The nautical metaphor goes back in Greek at least to the verses 
of Alcaeus, imitated in Horace Carm. 1. 14, dovvérnju Trav dvéywv ordow. 
So Aeschylus opens the S.C. Z. with it, dors dvAaooe mpayos év mpvyvy 
woAews, | ofaxa vwpov, and it'is common enough later. Wedo not find it 
in the Bible; the Hebrews were never a sea-going race. But it is 
naturally frequent in our own literature, which, like that of the Greeks, is 
the work of born sailors and merchants by sea. Cf. Dryden’s lines about 
Achitophel, ‘A daring pilot in extremity, Pleased with the danger, when 
the waves went high He sought the storms, but for a calm unfit, Would 
steer too nigh the sands, to boast his wit’. So we have all heard of the 
hackneyed glorification of Mr. Pitt as the ‘pilot who weathered the 
storm’. In modern newspaper slang ‘the man at the helm’ is almost 
a vox propria forthe Prime Minister. The ‘ physician’ of the soul, or 
of the ‘ body politic’, again, is as common in the Bible and in English 
literature as in Greek. All these metaphors are moreover prominent in 
the language of Pythagoreanism and its congener Orphicism. Thus in 
the Orphic myth related by the Eleatic speaker in the Poltsicus God is 
said to be the captain («vBepvyrys) who alternately holds the helm of the 
world-ship (the mydadta olaxos 272 e€ 4) and retires into his look- 
out (eis THY atTrov wrepwmryy, ib. 5), leaving the vessel to drift of itself 
over the ‘sea of variety’ (273 e 1°) in which it would ultimately 
founder if the captain did not return to the tiller in time. So we 
are told at Placita ii. 4. 15 (Doxogr. 332) that ‘Philolaus’ (i.e. the 
Pythagoreans who taught the doctrine of the central fire) called the 
central fire the rpdéms or ‘keel’ of the xoopos. The daipwv 4 mdvra 
xuBepva of the second part of the poem of Parmenides (Fr. 12 in £7. d. 
Vors# i, 161 = R. P. 125), who is ‘in the middle’ of everything, and is 
apparently called, like the goddess of the myth of Er, Ananke (Parm. 
Fr. 10 = R. P. 123), clearly also belongs to this Pythagorean group of 
ideas. The metaphor appears, in fact, to have been used by Anaximander. 
The words wepéyewy drrayta xai rayta xuPepvay, introduced by Aristotle in 
a passage of the Physics (T 203 b 7 ff. = R. P. 17), where he is discussing 
Anaxinander’s account of the ‘ boundless’, are so unlike Aristotle’s own 
phraseology that one naturally suspects an actual quotation. The same 
metaphor perhaps lingers on in our colourless word ‘ matter’, a translation 
of Aristotle’s vA7n. Aristotle seems to have taken this technicality from 


2 loc. cit. {ya po) yerpacdels bwd rapayns dadrvOels els tov rhs dvopoidrnros dretpoy 
évra wévroy Buy. (MSS. réwory.) Stallbaum rightly insists, however, that wévror must 
be the true text, though he had not the hardihood to print it. Apparently he did not 
know that Proclus had wévroy in his text. The corruption must be very ancient, since 
Plotinus quotes the sentence with réwow (unless, indeed, the MSS. of Plotinus are 
themselves corrupt here, as may be the case). 
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the very common every-day meaning of vAy, ‘ship's timbers’. (Neither 
of the other two familiar senses, (a) forest, (6) fuel, would be likely to 
suggest the use of the word for the supposed ‘substrate’ or ‘raw 
material’ of natural processes.) The metaphor is kept up in the word 
ovvexohAwy used below (43 a 2) of the making of the compages of the 
human body (where the image is taken from pegging the planks of the 
ship together, not from glueing). Cf. A/enexenus 236 b 6, where Socrates 
says that Aspasia made up the Adyos émerddguos which he is just about to 
repeat by ‘ hammering together’ fragments from the famous émrirdduos of 
Pericles, wrepiAciupar’ arra ef éxeivou ovyxoAAGoa, and the frequent use of 
xoAAav for the welding of metals. 

42 © 3-4. Stu ph... atruoy. The ‘created gods’, like the supreme 
God, are not responsible for the mischief a man causes by his own wilful 
folly. Timaeus is specially thinking of the harm a man may do to his 
own bodily health by neglect, ignorance of the laws of physiology, vice, 
and the like. The forces that ‘mould our frame’ are not answerable 
for this. 

42 € 5—44 42. Kai dé pév... Stefirdov. The making of the human 
body ; a general description of the process, preliminary to the details. 

42 @ 5. éxevey, On the force of the imperfect see C. W. p. 88, and 
for examples of a similar combination of imperfect with aorist in the 
sense ‘proceeded to’, ‘went on to’, cf. Madvig Greek Syntax (E. Tr.) 
p. 91, Kem. 2 on § 43. Proclus, who quotes the words more than once, 
explains the force of the tense correctly. ‘When he had appointed all 
these tasks, he proceeded fo abide, &c.’, i.e. ‘ returned to his rest’. 

42 e 7. td&w. If this is the true reading it apparently means the 
‘plan ’, ‘disposition ’, ‘arrangement’ indicated by the Creator’s speech. 
But I do not feel sure that the reading of F xrpocragw is not the correct one, 
the zpos- having been lost in AY after the rpos of warpos. Proclus seems 
to show a knowledge of both readings as he has (iii. 316. 1) vootoe 75 rH 
rou watpos taév, but ib. 24 érovrat trois éxeivov mpoordypacw. Cicero has 
‘parentis ordinem’, so that he read ragw or Sdragw: Chalcidius, who has 
tusstonem, should mean this for rpooragw. The éreiGovro seems to me to 
make rather in favour of rpocraéw. 

42 € 9-43 aI. SaverLduevon.. . ds dtrodobnodpeva mddw, ‘on the condi- 
tion that the loan should one day be repaid’. The material of which our 
bodies is made is only /enf for atime. For the thought cf. the piquant 
saying quoted in [Plat.] Axztochus 367 b 2 ff., probably from Epicurus, 
against whom the dialogue is aimed, xav py ris Oarrov ws xpéos arrodidy, 
ro Cynv, ws oBodrootaris 9 pvats émioraca evexvpale TOU péey ayy, TOU dé 
axon, ToAAaxts 5¢ audw. ‘Nature is like a small money-lender ; if we 
do not repay the debt of life promptly, she comes down on us and takes 
sight or hearing, or often both, as pledges for a settlement.’ More 
familiar to us is the imitation of the words by Lucretius (iii. g71) ‘ vitaque 
mancipio nulli datur, omnibus usu’. Cf. also our own phrase to ‘ pay the 
debt of nature’, and Shakespeare’s ‘ We owe God a death’, and contrast 
‘the g/t of God is eternal life ’. 

43 @ 2. 08 toils dddTOIs ... Sdopors. Since in fhem soul and body 
were bound so fast that they are dAvra without a direct ‘ miraculous ’ 
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interposition of the Creator’s will. In us the ‘fastenings’ are only 
designed to hold for a certain time, after which the timbers of the ship 
‘start’, We shall hear more of this in the medical section of the dialogue. 

43 & 3. ourrjxovtes. The metaphor passes easily from that of the 
fastening of the planks of a ship by youdor ‘rivets’ into that of the 
‘soldering’ of metal plates. 

43 @ 5—44 br. What is now to be explained is the mental confusion 
and helplessness of the infant, to whom the world is one ‘buzzing, 
blooming confusion’, The soul, united to a body which is like a ‘ never- 
resting stream’ (éippvrov xal drdppurov cwua), is at first overpowered by 
the current, and the movements of its two circles are completely per- 
turbed. The main guiding thought is that our chief business in early 
infancy is to grow. Plato himself says in the Zaws (788 d 7) that a child 
grows as much in its first five years as in the whole of the rest of its life. 
Foreign material is being poured in on the body (éstppurov) and carried 
off again by perpetual evacuation (azdppurov). In fact, a baby’s business 
in life is much the same as a caterpillar’s. Timaeus is a medical man as 
well as an astronomer, and we are able to take the ‘stream’ into which 
the soul is plunged in this homely and quite literal sense. (Cf. the name 
xapadpios, from yapadpa, given to a bird,' of whom it was fabled that it is 
so greedy that it eats and evacuates at the same time, so that its food runs 
through it in a steady stream.) It is a secondary point that the novelty of 
the baby’s sensations, as its random movements make it acquainted with 
the painful facts that fire burns and hard things bruise, goes to swell the 
confusion. Hence the circles only settle down to their proper motion when 
waste and repair in the body begin to balance one another, i.e. when we 
come tO our da«uyn, and even so, waidevors, education, is necessary to 
establish the proper revolutions accurately. Thus what Timaeus is 
explaining by his pyscho-physiology is the doctrine of dvayvyjots expounded 
in the Phaedo and Meno, When we come as babies into this world we 
forget what we had known about the law of Nature and of life; it is 
as we advance towards manhood, and then only if we get ‘ education ’, 
that we can ‘ recall’ or be ‘ put in mind’ of this lost knowledge. avayvyjors 
does not mean memory (the mere retention of knowledge), but the recall 
of something which has been forgotten. Hence the fancy, used b 
Wordsworth in his famous Ode, that ‘ heaven lies about us in our infancy , 
but the ‘ vision fades away’ as we grow into intelligence, and manhood 
actually contradicts the Pythagorean doctrine it is popularly supposed to 
express, exactly as the notion that babies in their cradles are aware of the 
first principles of science contradicts the theory of Descartes about ‘ innate 
ideas’. We should not need to be ‘put in mind’ of anything which we 
had not first forgotten. The PAaedo is quite clear on the point. Weare 
told there at 76d that our birth is just the time when we ‘ forget’. 
Wordsworth gets the statement right when he says that ‘ Our birth is but 
a sleep and a /orge/fing’, but his stanza about the ‘clouds of the prison- 
house’ which ‘ begin to close upon the growing boy’ is quite false to the 
theory. According to the Phaedo and Zimaeus it is science which opens 
the doors of the prison in which we were enclosed at birth. 


1 The stone-curlew, according to Prof. D’Arcy Thompson. 
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The description of the baby’s first experiences of fire, hard stones, and 
the like raises an interesting question, which we cannot perhaps answer 
over-confidently. The point seems to be that it is from the violence of the 
shock given to the infant body by a burn, or a bruise, or the like that the 
‘circles’ in the soul are thrown into confusion. This might suggest that 
it is not atoOyows—awareness of sense-data—as such; but sensation 
attended by violent organic shock, ‘intrusive’ sensation, which is regarded 
as a consequence of the conjunction of the soul with an érippuvrov cai 
amdppuTov capa. So at 4245 it was atoGnos éx Braiwv rabnudrew that 
was spoken of as peculiar to the incarnate soul. It is possible then 
that Timaeus does not mean to say that a disembodied soul has no 
aic@ynoes, but only that it would have none which are accompanied with 
this sense of shock, because the shock is due to the fact that all unduly 
violent aicO@yces are hostile to the body’s well-being. I suspect that even 
the disembodied soul is supposed to have aio@yoes, since it has in it the 
circle of the Other, whose function is to yield true dd0fae about aio @yra. 
Without atc@yors there would hardly be any 8efa. All judgements 
would be about voyrd, and therefore all those of them that were true 
would be aefernae veritates, and would belong to éxvorjpy. If the soul 
delivered from ‘ the burden of the flesh’ has no aig@yoets, it should seem 
that it can think only about metaphysics, and theology, and pure mathe- 
matics. The ascription of a ‘circle of the Other’ to the soul before ‘ it 
is conjoined with the body seems to show that Timaeus does not confine 
its thinking within these limits. We cannot be sure that he had put the 
question u/rum anima a corpore seiuncla cognoscit senstbilia to himself, but 
if he were to do so, I take it he would have to say that even a soul 
without a body would, or at least might, be aware of sense-data (tones, 
colours, &c.), but that, as it has no body to be endangered, its apprehension 
of them would not be conditioned, as ours is, by the fact that all appre- 
hension of sense-data of more or less than a certain ‘ medium’ intensity | 
is injurious to the organism. The sensations of such a soul would never 
be ‘intrusive’. It would follow that escape from the flesh, so far from 
putting an end to our perceptions of colour, tone, and the like, might even 
increase their range. The disembodied soul might conceivably perceive 
colours beyond the red and violet ends of the spectrum. 

43 a 7. oUr éxparodvro . . . épepoy, i.e. the circles in the soul 
neither completely swayed the motions of the body, nor were their own 
motions absolutely stopped ; there was mutual interference of soul with 
body and body with soul, the result being that the whole Cwov made 
random and lawless movements in each of the six possible directions 
forwards—backwards, up—down, right—left. The motions described are 
the random experimental movements of early infancy. These are neither 
simply movements of yvyy nor mere movements of gaya, but movements 
of the {aov, the complex of Yuy7+cGua. They show their connexion 
with yvyyn by being ‘spontaneous’; the baby is not simply pushed and 
pulled by physical forces. They show their dependence on capa by their 
‘random’ character and want of definite ‘co-ordination’. The passage is 
a striking example of excellent psychological observation. 

43 b1. mpodvar. A good example of the value of F. Until it had 
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been collated the MSS. evidence seemed in favour of the obviously false 
x pow evat. 

43 b 7. rd rév wpoomarévrey wabjjpara. St., M., A.-H., to judge by 
their renderings, all take wa@yjpara here to mean the effects produced in 
the percipient by contact with a foreign body; I think it means rather 
simply the qualities of the foreign bodies themselves. If a baby grabs at 
a bright burning coal it is burnt... Timaeus, I believe, rightly regards 
ro Oeppov in this case, in the way of sa¥/ realism, as a quality of the coal, 
not asa ‘subjective’ effect ‘in’ the percipient. Perhaps St. means this too 
by his comment ‘non tantum ipsius corporis naturae mutatio sed etiam 
sensuum perceptiones iudicantur tantam efficere in animis perturbationem 
et inconstantiam ’. The mental confusion is ascribed by Timaeus to two 
causes, (a) the actual changes produced by nutrition in the growing 
organism, (4) the shock attending the perception of the sensible qualities 
of bodies around us, In b 5, above, the subject of wpoyew is ra (wa, 
suggested by the preceding GAov xeweicOat (Gov. 

43 CX. wvupi dddotpio. The dAdorpiw is added, as A.-H. says, 
because Timaeus holds that there is otxetoy wip, fire which forms a part of 
us in our own bodies, particularly in the eye. But A.-H. should have 
noted that the qualification dAXorpiw belongs in sense, though not in 
grammar, to all the datives. There are also yy, véwp, dnp in the con- 
stitution of our own body as well as in foreign bodies. 

48 ¢ 2. ovrepew here equivalent to oxAnpa, ‘a hard lump of earth’. 
Timaeus is thinking of the baby’s first experiences of falling or striking 
against something which makes a bruise. 

4305-7. at 8... ndeAnvra. There cannot be much doubt that in 

saying that these experiences, no doubt (67), came to be called ais Oyoets 
for the reason given, and still retain the name, Timaeus is alluding to 
some etymology of the word aic@now. He does not say what the 
etymology intended is, but merely indicates by the depopevar of c § that 
he means to derive ailc@norts from some word denoting rapid mosron. 
Proclus thought that the allusion is to Homer II 468 6 8 éBpaye Oupoy 
dio @wy, and possibly also to dicgew, in connexion with which he refers 
to the first definition of aic@nows at [dpor] 414 ¢ as Yuyys gopd. M. 
and A.-H. adopt the view that the allusion is to dicow, and it certainly 
seems the most probable. The Cratylus is full of such fanciful 
etymologies. Since Socrates is there represented as improvising them 
under a sort of temporary ‘ possession’, and professes to be able to 
demonstrate equally well from them the Heraclitean doctrine of flux or 
the Eleatic denial of the reality of motion, Plato clearly thought such 
etymologies are no more than entertaining fancies, ingenious guesses at the 
original meaning of words, some of which might turn out to be sound. 
The persons known to have made most play with this appeal to supposed 
etymologies are the Heracliteans, but since some of the guesses given in 
the Cratylus are said to be ‘ Orphic’ (e.g. the derivation of caua from 
owleyv, the body being the ‘ward’ in which the soul is ‘ kept safe’ until 
it has ‘paid its debts’), the Pythagoreans are likely enough to have 
dabbled in these speculations too. 

43 © 7—44D 1. nai 8) cat téTe .. . dvde6q Orntév. Two psychological 
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facts about our early years have then to be remembered: (a) babies do 
not reflect or think. The ‘circle of the Same’ in their souls is at first 
actually arrested (ravraracw érédnoav, d 2); (d) even their sense- 
perceptions are hopelessly inaccurate and confused until they have earned 
to see and hear (rv 8 ad Oarépov dcéceucay, d 3-4), and the confusion is 
made worse by the violent organic shock caused when the baby’s random 
movements bring it into sudden and violent collision with a foreign body 
(43 e 8-44.25). This is why a baby is at first avovs, ‘silly’. 

43 d 4-e€ 4. Sorte rds rol SimAaciou...dwrias. This is intended to 
explain why we do not actually hear the ‘ music’ of the heavenly bodies. 
To hear it, we require that the ‘circles’ in our own souls should ‘ vibrate 
in sympathy’ with those in the heavens, but the shock of association with 
the body has perturbed all the motions of our own ‘circles’ in all sorts of 
ways. Hence they do not execute the requisite sympathetic vibrations. 
The restoration of the true periodic rhythm of the movements of the 
‘circles’ is the last achievement of ‘education’. But it is suggested that 
the durdcodos may in the end ‘correct’ the behaviour of his ‘circles’, 
and therefore presumably does end by discerning the music (44 b 8-c 4). 
Of course he does not hear it with his ears; it is one of the ‘ unheard 
melodies’ which are sweeter than the ‘heard’. A less subtle explanation 
of our deafness to the tune of the stars is that assigned as Pythagorean by 
Aristotle de Caelo B 290 b 25, that we are unconscious of it precisely 
because it is always sounding in our ears (airov. . . daciy elvar ro 
ytyvopévas evOus urapyew Tov Wodoyv, wore py SiadnAov civac mpds THY 
évavtiav ovyyv). I suspect that Timaeus means directly to oppose this 
explanation; on his view it is not true that we hear the melody etfs 
ytyvopmevot. : 

43 4 6~7. éweidh mavtehGs Autat ode Foav xtA. This is in virtue of 
the principle already laid down at 41 a 7-8, which applies to the human 
‘immortal soul’ as well as to the ‘created gods’, since it too is the 
immediate handiwork of God (41 d 4-7). The appeal here to the words 
of the Creator’s speech strongly bears out the view we adopted of the 
text, which made 41 a 7-8 a complete enunciation, not an exclamation. 

43 @ 1. StapGopds. Another good example of the worth of F. This, 
the manifestly true text, might have been taken, but for F, as a mere 
conjecture of the drorthofes of A. Probably the common source of F and 
A had both words as variant readings. 

43 € g. Gddyws Bé ddpecOar. dAdyws again = without Adyos in the 
mathematical sense of ratio. We were told at 36 d 6 that the motions of 
the circles in the heavens are all év Acyw, i.e. that the period of every 
revolution has to that of each of the rest the Adyos of an integer to an 
integer. The perturbations consequent on birth into the body upset the 
‘ratios’ between the movements of the corresponding circles in our souls, 
so that they are no longer ‘rational’ fractions, but ‘ surds’. 

43 @ 4. dvtias...wdayias...darias. Three forms of perturbation 
corresponding to the three ‘dimensions’ pyjxos, wAdros, Babos. The 


1 Thus we see why, at least one reason why, girdogodpia is peyiorn povoiwy. Of 
course there are other reasons. 
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disturbance may cause the movement to be ‘wrong way on’ (dvria), or 
may shift it to the right or left of the proper course (zAayia), or finally may 
‘invert’ it, make it ‘ upside-down’ (t:rria). 

43 e 4-8. oloy dray ... garyrdferar. An illustration of the kind of 
confusion produced by the perturbation of the ‘ circles’ from the simple 
case (suggested by the word trrias) of a man who is ‘standing on his 
head’. It seems to me that the example is really simpler than is assumed 
either by Proclus or by A.-H., who criticizes his explanation. In apos 
seve the tux is neuter, and A.-H. rightly translates ‘supporting his feet 
against something. The sense thenis that if a man ‘stands on his head, 
supporting his feet in the air (avyw) against something, “in that condition ” 
the right-hand side of the man himself (rod swacyorros) and of the 
spectators appear left-hand, and the left-hand side right-hand to the other 
party’. This is manifestly true. If I am a spectator looking at you and 
you are in your normal position, I call that side of you which is opposite 
my left your right side, and you do the same for me. If, however, one 
of us is standing on his head, each party, unless he allows for the inverted 
position, will also call that side of the other which is opposite his own left 
the ‘right’ side, and both will be wrong. The parties concerned are the 
man who is ‘on his head’ and those who see him. The special case of 
a man on his head drecé/y fronting a second man ‘on his feet’ does not 
come in. tod mdcoxovros and ray dpwyrwy depend on ra defia and ra 
dpirtepa, Not rw wade.' 

44 a 2-g. rére... yeydvact, i.e. just as we confuse a man’s right 
and left hand if we do not allow for the fact that he is trnos, so when the 
movements of the ‘circles’ are reversed or inverted, we make mistakes 
about identity and difference. 

44 a 5-7. als 8 av... Sonotor. The antecedent to als is repipopat 
in the last Jine of 43 e, ‘ when sensations rush in violently on the revolu- 
tions’. The atra of a 7 are, of course, srepidopai, not aicOyces as St. 
supposed. It is of the ‘revolutions’ that xparety and xparetoOa: have been 
used all along. 

44a6. 1d ris Wuyns Anay KUTos. rovréote THY GAnY adTys otciay, 
Proclus and so St., M., and A.-H. But what is the difference between 
this case and that already dealt with? We have just been told that in 
that case there is no ‘dominating’ awepiodos. In this second case the 
confusion is worse, for revolutions which are really ‘dominated’ are 
supposed to ‘dominate’. But does not the ‘soul as a whole’ come 
equally into play in both cases? The difference seems to be that in the 
first case, though we do make a judgement, we make a false one; in the 
second, we make no judgement at all, but are swept on blindly by the 
current of ‘sensation’ without so much as mistaken reflection. Hence 
the second case must be that of ‘intensive’ sensations accompanied with 
violent organic ‘shock’. Is the reference to the dav xvros then to the 
emotional side of these disturbances, so that Timaeus really means by the 


2 Fraccaroli, like Chalcidius, Proclas, M., supposes the rit of e 6 to be masc., but 
for a bad reason, viz. that ‘it matters little whether the man’s feet are supported ’. 
Kut, of course, it they were not, he would find it hard to carry out the observations of 
which T. speaks, 
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whole xvros, the ‘ mortal’ as well as the ‘immortal ’ constituents of yvy7? 
(E.g. when a child is thrown into terror by the sight of the friendly 
demonstration of a dog, there is not only a ‘mistake’ but a painful 
emotional effect.) Or does not the xvros of the yvyy mean the receptacle 
in which it is placed, i.e. the body, so that the sense is ‘when a sensation 
which affects the whole bodily organism profoundly occurs’? Cf. the use 
of xvros at 78 c 1 infra, In any case Timaeus means that when we 
surrender ourselves to mere impulse without reflection, we suppose 
ourselves often enough to be acting ‘ freely’, acting from within, whereas 
really our behaviour has been simply determined for us by stimulation 
from without. 

44a 8. viv nat’ dpyds te. Tr. in order to get the emphasis right, 
‘these affections explain why the soulis at first unintelligent, and remains 
so afterwards ’. 

44 b I-2. dSrav...peipa. This period, when we have attained 
a balance between waste and repair in the organism, is what is technically 
called the beginning of our dxun. The dxpy lasts until the age at which 
waste begins to outrun repair. The beginning of dxpy is given in the 
Republic (ii. 460 e 1) as 30 for men and 20 for women, and the 
regulations in the Laws (721 b 6 ff., 785 b) about the proper age at which 
to marry show that Plato regarded the estimate as roughly correct. In 
the well-known verses on the ten ‘ages of man’, Solon (Hiller-Crusius 
27) reckons growth complete by the end of the fourth ‘seven years’, and 
gives the fifth as the proper age for marriage.1 We are on more definitely 
Pythagorean ground in the statements of Proclus (Jn Alid. J, p. 196 
Creuzer) that our d«yuy falls in our fourth period of seven years, and of 
Macrobius (/n Somn. Scip. i, vi) that the age of 28 is that at which 
a man reaches his full breadth, and that the time of full vigour lasts for 
the seven years from 28 to 35, ie. these seven years constitute our 
axpy.* (According to Macrobius there is no sensible decline up to 42, 
but after that age decline sets in, though slowly for the next seven years; 
afterwards it 1s accelerated until we reach the mefa vifaeat 70.) Timaeus 
may not have all these details in his mind, but he certainly means to 
include the troubled period of adolescence in the time before we begin to 
escape the consequences of ‘incarnation’. The diminution of the 
avfys xat trpopys pevua is thought of as not reached until we have attained 
full physical maturity, until the rpo¢7 has outrun waste, though at 
a steadily declining pace. When physical maturity has been reached, the 
‘circles’ begin of themselves to ‘settle down’ to their correct’ movements 


1 Tp 5¢ rerdprp nas Tis dv éBdopuads péy’ dpraros 

loyuv, fvr’ dvdpes ahyar’ Exova’ dper7s: 
wéunty 8 Gpiov dvdipa ydpou pepynpdvor elvas 
wai naidoy (nreiv elaowiomw -yevenv. 

3 Cf the statement in the excerpt from Nicomachus of Gerasa in 7heologumena 
Arithmetica (Ast) p. 49 7 88 rerdprp riv ent wAdros TeAeotrat, Kal ovdepia GAN 
avrots dmokcinera: owyaros tridoats’ téAeos yap 6 x7’, 7H 52 € Kata Tov dppomxdy 
dmode:xOévra tov Xe’ wail } ward loxiw waca lnidoois dnooppayiceraz, (The remark 
about the number 35 means, as has already been explained (of. cit. p. 44), that 36 = 
6+8+9+ 14, and this series corresponds to the fundamental notes of the 3d waco, 
ground-tone, fourth, fifth, octave.) 
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and a man begins to be dudpuyr, ‘ sane’, as opposed to adpuy, ‘ beside 
himself’. (The word must not be rendered ‘wise; it is precisely the 
French sage.) ‘The man who has come to maturity is so far merely not 
(like the adolescent) more or less ‘crazy’. If he is to become ‘wise’ 
waioevors IS further necessary. 

44 D8. Gy peév ody. .. waidedcewg. St. is certainly right here about the 
grammar. ardevoews depends on ovvertAapBavyrat, not on rpody. ‘* If 
right nurture is seconded by education.’ Two things are necessary if a 
man is to attain virtue and wisdom. (1) The man must get ‘right 
nurture ’ from the first, and this is to be understood in the most literal 
sense. He must be /ed properly and his body must grow up in the right 
way. It is for the same reason that Plato starts the great discussion of 
education in the Laws (vii. 788 a ff.) by demanding that even before 
a child is born its mother’s diet and exercise shall be properly 
regulated, and that as soon as it is born the first care shall be given to 
see that it grows épor, ‘straight-limbed’ and goes on to devote so much 
space to discussing the exercise and games of small children. (Apparently 
the very word orthopaedics comes from Laws 788 d1, where it is said 
that cwpara... ws dpGorara det véewy ovrwv evOus PvewOat rHv raidwv.) The 
Pythagoreans were medical men as well as mathematicians, and as such 
would be fully alive to the importance for character of the corpus sanum. 
The later tradition was that the society attached the highest importance to 
diet and exercise, and made the ériuéAera owpuaros a prominent part of 
the day’s duty. (lamblich. V.P. 97 pera d€ ryv rovavryy dtarpiBny eri 
TH Tov cwpatuw érpérovro Jepareiay. He goes on to describe the exercises 
and diet employed.) Since Aristoxenus (reproduced in Iamblich. V. P. 
211-12) related the rules laid down to ensure the procreation of sound 
and healthy offspring, we may be sure that the proper feeding and 
training of the children, when born, was not neglected. Later on, we 
shall see that Timaeus himself regards bad bodily condition, inherited or 
derived from improper rpody, as a chief source of moral defects, 
(2) And zaidevors must then come to the aid of 6p) rpody. In the 
section on ‘disease of the soul’ (86 b r—87b 9g) we are expressly told 
that the two means of avoiding badness are correct rpody on the one 
hand, and moral and intellectual education on the other (rpoOupyréov... xai 
dia tpopys wat bc" drirpSevpdtwv pabyparwy te puyeiy pev xaxtav, Tovvaytioy 
d¢ é\civ, 87 b 6-8). These words should make it impossible to go 
wrong about the construction and meaning of the present passage. 
Proclus gave the perfectly correct interpretation cuvarre dé ravry (the 
influence of advancing years themselves) xat tyy qodituny dywyjv 
TeXcowrpyov ovoav THs Huoiys érirpiecoryTos Kai da pev THs Tpopys THs 
opOys aveliopov To addcyw Trav ayabav mpakewy mapexomevyy Kat THY KaTa 
épOnv Sogav Lwyv, dia S€ rHs wadevoews pabypace Kat TH dtadextexy THV 

iY ovalay Tpépovaay. 

44 C1. dAdxAnpos Uys Te, CB aredtg Kat dvdnros. Timaeus is here 
playing on words. The word 6AdxAnpos was used of animals which are 
fully furnished with all their proper complement of parts, as opposed to 
xoAofes, ‘docked’, ‘defective’. Cf. Aristot. Ast. Animal. 585° 35 
éAtya. pev ov yiveras Ta Towra, Ta S5é TACioTa yiverat GAoKANpa éx KoAo- 

2665 T 
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Bav (i.e. mutilations are not as a rule transmitted to offspring). So, 
more generally, we find éAdxAnpos, ‘whole and sound’, contrasted with 
dobevys, ‘sickly’, Ethica Eudemia ©. 1248 32 ovd’ 6 xdpvwv Ty Tov 
tytaivovros tpopy xpupevos ovd 6 doOevys xat avdwnpos Tots Tov Uys Kal 
rots TOV GAoKAnpov Kdopots. So at Laws vi. 759 c1 Plato lays it down 
that persons selected for priesthoods must be ‘whole and perfect’ in 
their members and of legitimate birth; Soxpafev 5¢ rov det Aayydvovra 
mparov pey dAoKAnpov xat yvyciov. In this sense the word is about 
synonymous with réAeos and tyis. The use of the words ywAds, ‘lamed ’, 
‘halt’, and dreAys, ‘imperfect’, below to describe the man who never 
attains true wisdom shows that Timaeus has this sense of the word in 
his mind. But 6AdxAnpos appears also to have been a technical word in 
the language of the ‘ mysteries ’ to describe the completely initiated. This 
is the point of the passage in the Phaedrus 250 b8 ff. rev reAcrav Hy Bemus 
A€ye paxapwraryy, hv opydlopev 6AOxAnpot prev adroit Ovres... OASKANpa 
5é xat dwAG xal drpeun cai evdaipova dacpatra pvovpevoi Te Kai Gromred- 
ovres vy airy xafapa. Cf. [Olympiodor.] #2 Phaedon. ed. Norvin. p. 120 

ivovrac Baxyot, 6 éorw dAoKAnpo. Kata Tov avw pevovra Avyuaov. 
im dreAns iS meant to suggest ‘ uninitiated in the reAeraé’ as well as 
‘mutilated ’, and to allude to the Orphic doctrine that the ‘ uninitiated’ 
suffer in Hades for their neglect of the ‘mysteries’. The two ideas 
of ‘halt and maimed’ and ‘without the sacraments’ are meant to be 
combined. 

44 Cl. Thy peyiotny awoduyay vécov. There is possibly an allusion to 
the formula used in the mysteries, épvyov xaxov, etpov ayevov, Demo- 
sthenes de Corona 259 (cf. Euripides Bacchae g02 evdaiuwv pev ds éx 
Gaddocas | épuye xetpa, Areva SD Extxer). 

44.C2. Tou Biou... Ley. A mere periphrasis for roy Biov. The 
reason for the change of word from Biov to {wy is simply that in Affe 
Bios is the normal verbal noun to {yyv, so that ‘to live one’s life’ is fH 
Biov, and therefore ‘ the living of one’s life’ is Biov {w7. In Ionic, on. 
the other hand, Bidvae fwyv would be the regular expression. {wy means 
simply vitality, being alive. A plant has (wy, there is ‘life’ in it, but 
plants were not usually supposed to have ‘ consciousness ’, 

444. Jorepd wore yiyverat, ‘happens later’. It happens after the 
death of the man in question, and at the present point in the story the 
first generation has not even been born. A.-H.’s note ignores the presence 
of the wore. What ‘happens later’ is being contrasted with ra vw 
mporefevra, ‘the topic now in hand’, viz. the condition into which the 
wuy7 is thrown on its introduction into the body. The ra zpo rovrwv of 
c 5-6, the ‘ preliminaries’ to the conjunction of soul and body, are the 
special inquiries about the detailed structure of the ‘parts’ of soul and 
body respectively. The grammatical ordo in c6 is wepi rps xara pépyn 
yevérews Twudtwv Kai mepi (THs Kara pépy yevérews) Yryjs, ‘about the 
piecemeal fashioning of body and of soul’. 

4401. rol pddtotra eixdétos avrexopévots. The warning that our 
hypotheses are at best provisional is repeated because we are entering 
on a new subdivision of the discourse, the special details of sense- 
physiology and psychology. The caution is regularly renewed at the 
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leading transitions of this kind. (The commentary of Proclus, as we have 
it, ends here.) 

44d 8—45a32. Tds pév 8)... Hpdv. The two ‘circles’ are now 
placed in the head, which is appropriately for the purpose given a 
spherical shape. For convenience of locomotion and as a support the 
head is then furnished with a trunk, arms and legs. The sphericity of 
the head helps to keep up the correspondence between the ‘ macrocosm’ 
and the ‘microcosm’, (Any other shape will involve deformation of the 
‘ circles ’.) 

445. 8 Beadrardy td dor. Timaeus follows Alcmaeon and agrees 
with the medical school of Cos in regarding the brain as the centre of the 
sensori-motor system, Alcmaeon is reported to have based his doctrine 
on the observation that dissection directly establishes the communication 
of the olfactory mdpo, ‘passages’, with the brain; whether these wdpoc 
actually mean the olfactory ‘nerve’ is not quite clear, Placifa iv. 14. 1 
(Doxogr. 407 = Fr. d. Vors. i. 133) ‘AAxpaiwy év ro éyxepadrw elvar rd 
Tyepovixov’ TouTw ov dodpaiverOar EAxovTe 5a Tov avarvoay (‘vents’) 
ras dopas. According to Chalcidius (Comment. § 246, p. 279 Wrobel). 
A. detected the optic nerves and ‘chiasmus’ by dissection, though 
Aristotle's allusion to the same matter, de Generat. Animal. B. 744° 8, 
which speaks of ‘passages’ (xdpo) leading from the eyes to ‘the 
membrane round the brain’, suggests the possibility that the wdpo of 
early physiologists may after all be blood-vessels, ‘The doxographical 
reports show that Alcmaeon believed the ‘ passages’ he had discovered to 
be full of rvedua, ‘animal spirits’, so that his theory of sensation is really 
on the same lines as that of Descartes. In later times, Galen followed 
Alcmaeon and Timaeus, whereas Aristotle and the Stoics insisted that the 
heart is the central ‘sensorium’, and the authority of Aristotle made this 
the prevailing view all through the Middle Ages down to the dawn of the 
seventeenth century. It is expressly taught in the middle of that century 
by Hobbes, and Galileo has a story of an Italian Aristotelian who refused 
to be convinced by an actual dissection, remarking that ‘if it were not for 
the express statements of Aristotle on the other side’, he would have 
been persuaded to believe his own eyes. Further comment may be 
deferred until we come to what Timaeus has himself to say about the 
exact constitution and functions of the brain. The head, then, is the one 
part of the body which is intrinsically important. The trunk and limbs 
exist only because it would be inconvenient if the head had to get about 
by rolling on the earth’s surface, which is so very uneven. On an earth 
as level as a good cricket-pitch this would not matter so much, but a 
head without a body might be unable to roll up a steep hill or might get 
‘bunkered’ in a pit. Of course we must recognize that Timaeus is 
indulging in a little playful banter. There is ‘a good deal of fun’ in 
him as Lamb said there was in Coleridge, and he is by no means as 
solemn in a passage like this as he looks to a dull person to be. We can 
even identify the person against whom the banter is directed. It is 
Empedocles; Timaeus has a very great respect for him, but is quite 
ready to ‘ chaff’ him on occasion. The obvious allusion is to Empedocles’ 
account of the evolution of living beings when Love was gradually 
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banishing Strife, when, as he says (Fr. 57 = R. P. 173 a) ‘many a head 
sprang up without a neck, arms wandered about without shoulders, and 
eyes without foreheads’ (7 [Diels 9] woAAat pév xdpoa dyavyeves 
éBAdorncav, | yupvot 8 érAdLlovro Bpaxioves ctvides dpuwv, | oupard r of 
érAavaro mevyrevovta perwrwv). That would be very awkward for the 
heads, and we may be sure that no such state of things was ever allowed 
to exist in a ‘good’ world. The passage would be pointless but for 
the humorous polemic against the lines of Empedocles. 

44@4. wopeiav. The word means ‘method of getting about ’, manner 
of locomotion, Lat. tmcessus. This is just the sense we need, ‘ God con- 
triving a gait, a way of getting about, for it’. The mwopeta of some 
inferior MSS. would mean ‘ carriages’, but it is perilously like nonsense 
to talk of one being as riding in several carriages at once. 

4522. wpoodpu. The singular verb is an imitation of poetic style. Cf. 
Kiihner-Gerth iii, 68 ‘The substantives with which the construction is 
found are names of things which were perhaps conceived in the same 
fashion as neuter plurals’ (i.e. as equivalent to feminine collective 
singulars, the -a of the neuter plural having apparently originated in this 
way). The grammars give an example or two from the poets, e.g. 
Pindar Ol. xi. 4 pedcydpves Uuvor torépwv dpxai Acyov rédAAerar. The 
construction is sometimes called the oyna Bowrixov or Tevdapexdy. In 
prose the construction is probably only apparent, since (except here) it 
seems only to occur with éori, hv, ylyverac (and of these 7 is not a 
singular at all but a regularly formed plural with the ending -v for -yr, like 
e. g. €Bav Ol. ii. 64), and the verb comes first, being, in fact, impersonal. 
(So we say, ‘it zs ten years since, etc.’, ‘it was a lover and his lass’.) 
There is one example—quoted by A.-H.—in Plato Symposium 188 b with 
ytyveras coming /as/, but no real parallel to the violence. of the expres- 
sion used here. It is meant to be dithyrambic and ‘ mock-heroic’, and 
is a sign that Timaeus is really speaking ‘in fun’. 

452 38-b 4. Tod 8 GmoGey ...airia. As we were made to walk 
forwards and not backwards, our faces were placed in front and eyes put in 
them that we may see our way. I.e. simply we were made to face in the 
direction in which we habitually walk. The underlying fancy that one 
member of each of the pairs rpdcw—drricw, Sefiiv—dpurrepov, dvo— 
xdtw is the ‘more honourable’ was taken seriously by the early Pytha- 
goreans, as we see from the fact that 76 Sefiov appears on the same side 
as the One and the Good, 706 dpiorepdv on the same side as the Many and 
the Bad in their well-known table of ‘ opposites ’. 

4524. 1d wodtd THs wopelas. 7d mwoAv because we can move back- 
wards, though we only do so exceptionally, and young children beginning 
to creep go backwards as well as forwards. 

45 ba—46a2a. The structure and working of the eye. The essential 
organ of vision is a stream of fine fire of the same kind as sunlight. In 
vision this stream issues from the eye, and fuses with the light around 
us. The ‘visual ray’ thus formed is a temporary organ of the body, and 
sight is due to contact of it with externa] objects. At night there is no 
external sunlight, and the fusion is impossible. This is why we do not 
see in the dark. Further, at night, the fire which would, if it could, 
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make its way out through the passages of the eye, is turned back upon 
the interior of the organism, ‘ equalizes’ the motions going on there, and 
so induces sleep. 

45 b 4-6. tod wupds .. . yiyveo@ar. The thought is the same which lies 
at the bottom of the famous parallel between vision and knowledge, the 
sun and the Form of Good, in the sixth book of the Repudirc. There 
is actual sunlight in the eye itself, and this sunlight is what we see with, 
the actual‘ organ of vision’. (Rep. vi. 508 b 3 yAtoadéoraroy .. . THY wept 
ras aicfyoes épydévew, Aristoph. Thesmophor. 17 pOadpor, dyTipupov nAiou 
pox.) As for the construction, cape is a ‘tertiary predicate’ with 
éunxarnoarro yiyvecbau. The gods made ‘such fire as had the property 
not of burning, but of providing a gentle light, proper to day ’—i.e. light, 
as opposed to gross flame—‘into a body’. That is, they collected dis- 
persed ‘light’ into a mass with a local habitation and a name. A.-H. has 
been led astray by Madvig into taking oixetoy éxaorns yuépas, which really 
qualifies das, with capa, so as to get the sense that the gods made the 
fire which does not burn but gives light into a ‘ body appropriate to day- 
light’. This, however, cannot be right. All fire is already a body, and 
the fire which gives light but does not burn ¢s sunlight. 

45 b6—-c32. Here again we have to avoid a curious mistake which has 
been made about the grammar of the sentence. Aectoy xai avuxvoy do not 
go with pety but quality the following words dAoy and 76 péoov, as C. W. 
carefully explains. It would be well to indicate this by placing a comma 
after pety. ‘They made the fire within us which is akin to this (i. e. to 
sunlight) flow in a fine stream through the eyes, having first compacted 
the whole, and more particularly the middle of the eye so as to be 
smooth and dense.’ This must be what is meant, since (a) mu«voy, 
‘dense ’, would have no satisfactory sense if supposed to be said of the 
fine ‘fire’ in the eye, which is not wvxvoy but pavov, ‘rare’, of fine 
consistency ’, and (2) the next clause excludes all possibility of referring 
wuxvov to anything but the structure of the eye, ‘so that it kept in every- 
thing of grosser texture and let this fire filter through pure by itself’. It 
is precisely the fact that the eye was made so mwvxvoy that explains why 
nothing less subtle than the supposed sunlight can escape through it. 
Timaeus is referring to the smoothness and hardness of the cornea, and he 
is saying that it has these qualities expressly that it may let through 
nothing but the rays of light he has already mentioned. None of the 
other contents of the eye,e. g. the ‘aqueous’ or ‘vitreous’ humours, can 
get through the cornea. The cornea is thus exactly like the horn (or 
glass) of a lantern, with which Empedocles expressly compared it. We 
shall see directly that T.’s whole theory of vision is based on that of his 
eminent contemporary, as it is natural it should be. The central thought 
of both theories is that ‘ like is perceived by like’; therefore it must be 
by ‘light’ within us that we see light around us. 

45cC2-d6. drav odv... ode éxovn. The general theory of the 
process, then, is this. In the daytime, the fine light within the eye can 
get out in a stream, and then fuses with the light round about it. (This 
may be either the sunlight reflected from surfaces, or, in the case of self- 
luminous objects—and we shall see, later on, that Timaeus regards all 
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coloured things as in some degree self-luminous—the ‘ proper light’ of 
the self-luminous body.) In this way there arises a ‘ pencil’ of light ex- 
tending from a body outside us continuously to our own eye, and this 
pencil is a temporary, but real, member of our body and is sensitive 
throughout, and so ‘transmits’ sensation from one extremity to the 
other. Light is thus a kind of extended touch or contact at a distance. 
E. g. what happens when I see a mountain ten miles away is this. ‘The 
light issuing from my eye has for the time been fused into one homo- 
geneous body with light ‘reflected’ from the mountain. This temporary 
ten-mile long extension of my body is ‘like’, homogeneous throughout, 
and therefore the sensation due to its contact with the mountain is trans- 
mitted along its whole length (this is the point of dpotowabés dy Se 
épooryta wav yevopevov), from the mountain at one end to my organism 
at the other, So it reaches my yyy through my organism and I ‘see’. 
It is briefly summarized by Plutarch Quaest. Conviv. i. 8. 4, 626, d, 
where the main position is fairly accurately given thus: rvevpa Tov ouparov 
avyoedés éxrimroy dvaxipvarat T@ Tept TA owpata puri, xat AapPava 
avprniv, oof ev e€ dudoiy capa di cAov cvprabis yevéoOa. xepavvuTas 
5 érepov érépw ouppetpias te AOyw Kal wogoTyTOS’ ov yap avaipeOnvar Set 
Oarepov tro Oarépov xparnbev, GAX’ da ayo és Tt péoov appovia. Kai Kot- 
vovia cvvaxGevrwr piay Sivapuy aroreAcoOnva. (The substitution of rvetpa 
airyoeides in this version for the wip of Timaeus himself is a Stoicizing 
touch.) In the dark things happen differently. The fire issuing out 
from the eye finds no corresponding light with which it can fuse. It is 
‘isolated’ (dworéruynrac) at the exit from the eye because its ‘ kindred 
fire has vanished into the dark’. If it gets out at all, it comes into 
contact with a thing of a ‘foreign’ kind (apés et and so ‘changes 
its own being’ and is ‘put out’, (The ovpdves of d 5 must be taken 
quite literally. In the dark there is nothing outside with which the 
visual fire could grow into one body; and observe, as a subtle touch, 
the dnp apparently means, not what it did in Plato’s own day, atmo- 
spheric air, but what the word means in early literature from Homer 
onwards, and often enough in Empedocles himself, mist or water-vapour. 
The darkness is supposed to be a damp mist and therefore naturally 
‘puts out’ (xaracBewver) any fire from the eye which may come in 
contact with it. The confusion of air with mist was, of course, a thing 
of the long distant past when Plato wrote this dialogue. But Empedocles 
himself was the first man to distinguish the two things, and Timaeus is 
his contemporary. It is therefore a correct bit of historical colouring 
that though both knew quite well that darkness is the shadow of the 
earth and that air and mist are different things, both should more than 
once speak as men had always spoken. 

Aristotle criticizes the theory of Empedocles and Timaeus (he treats 
their views as identical"), in c 2 of his little essay de Sensu (437> 11 ff.) 
If we see by a flame which streams through the eye as the light does 
through the horn of a lantern, why cannot we see in the dark? I.e. 
why should we zo/ be sensitive in the dark to the contact of the supposed 


1 loc. cit. ma@dwep "EpuwedoxdAns gnol wal by TH Tipaly yé-yparras. 
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‘visual ray’ with an object, just as much as to the contact of hand or 
foot with one? ‘to say, that the flame is ‘put out’ in the dark is idle 
(ro 8 adrocBévncba pdvar dv te oxora étorcay, & cowep 6 Tipatos Ayer, 
xevov éort TayreAcK, ib. d. 14-1 5). How can light be ‘put out’? What 
is hot and dry is ‘put out’ by moisture or cold, as is held to be the case 
with fire in embers and with flame (¢)o6), but neither case seems to 
arise in connexion with /ighé. If you mean that the case does occur, but 
we do not notice it because the process is gradual (da +6 Tptpa), light 
ought to be ‘put out’ in the daytime in rainy weather (év r@ vdare),' and 
again it ought to be unusually dark in frosty weather. At any rate this is 
what happens to flame and to bodies set on fire. But in fact nothing of 
the kind occurs (in the case of light) (loc. cit. 437% 15-23). A.-H. quotes 
some of this criticism but seems to miss its main point. Aristotle held 
that light is not the same thing as flame or fire, and, in fact, is not 
a body at all. What he is really urging against Empedocles and Timaeus 
is that if light were a kind of flame it ought not to be able to traverse 
water, as it does, and it ought to be affected by the cold, though a very 
cold, frosty day, as a fact, may be a bright one. The heat of a body 
is always lowered by surrounding cold. Why then are not cold, frosty 
days always exceptionally dark, if light is a ‘fire’ or ‘flame’ of some 
kind? And why is the ‘flame’ which is supposed to be the ‘organ’ of 
vision not put out on wet and frosty days, as a fire is put out if you throw 
water on it or overload it with cold bodies? Now that we have all read 
of the ‘ weighing of light’, it may seem more reasonable to us than it did 
either to Aristotle or to our own fathers to think of light as a kind of 
body, but Aristotle’s argument against the explanation given by Timaeus 
of our inability to see in the dark is none the less a good argumentum ad 
hominem. His own very different view was that not fire but water is the 
‘predominant element’ in the eye, and that the theory that we see by 
a visual ray issuing from the eye is a mistaken inference from the 
familiar fact that fire seems to flash from the eyeball when it is struck 
or pressed. The eye in this case is falsely imagined to be actually 
seeing itself. But if the eye can really see itself, why does it not see 
itself when it is left at rest? de Sensu 437% 22-9 rotodor Sé wayres 
TH ayy mupos Sta 1O wabous Twos ayvoeiv THY airiay’ IUBopévov yap kal 
KLVOUpLevoU TOU épGarpod daiverat mup éxAdurev’ Trovro § év Tw oKoret 
wéuxe oupBaive, 7 n Tov  Brepdpwy émixexaduppevwr" yiverat yap Kat Tore 
oKOTOS’ éxet 5 drropiay TOUTO Kat érépay. ei yap a éore AavGaverv aicGavo- 
pevov Kat opwyra Gpurpevav Ts avaykn dp avrov éavrov opay Tov opbahpov. 
dia Ti obv Hpepovrte Tour ov ovpGatve. We should compare the version 
of the matter given by Timaeus with Empedocles’ own statement of it. 
The verses in which he illustrated vision by comparison with the case of 
a lantern are quoted in full by Aristotle (de Sensu 437> 23 =R.P. 
177 e, Emped. Fr. 84 Diels). ‘Even as when a man, thinking to sally 


1 I have followed the sense put on év rq ddare by Prof. Beare in the Oxford transla- 
tion of the Parva Naturalia. But must not the point be rather that on the theory 
in question water ought never to be transparent, since it should ‘ put out’ the visual 
ray? Would not ‘in rainy weather’ be éy dao: rather than éy rp dans? The 
argument would be that all water should be opaque, as deep sea water is. 
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forth through a stormy night, gets ready a lantern, a flame of blazing 
fire, fastening to it horn plates to keep out all manner of winds, and they 
scatter the blasts of the winds that blow, but the light leaping forth, as 
much of it as is fine and thin (coov tavawrepoy ev), shines across the 
threshold with unfailing beams, even so did Love entrap the elemental fire 
(wyvy.ov sip), the round pupil, confined within membranes and delicate 
tissues, which are pierced through and through with wondrous passages. 
They keep out (?) the deep water that surrounds the pupil, but they let 
through the fire, as much of it as is finer." The general theory is 
exactly that of Timaeus ; and we have the same point about the cornea 
being so constructed that it lets the ‘thin’ flame stream out but not the 
‘humours’ which surround it. Thus it seems to me that Plato definitely 
means to represent Timaeus as teaching the views of Empedocles about 
vision and that Aristotle is justified in coupling the two names. A.-H. 
has an attempt to show that what he calls ‘ Plato’s theory’ differs on an 
important point from that of Empedocles. Empedocles held that sensations 
are caused by ‘effluences’ (dzdppoa) from things fitting into the 
‘passages’ (wdpor) of our sense-organs, and Theophrastus (de Sensu 7 = 
R. P. 177 b) says that he employed the theory to explain colour-vision, 
holding e.g. that the effluences from while things fit into the passages in 
the fire in the eye, those from black things into the passages in the 
watery parts of the eye (rots pév tov wupos Ta Aevxd, Tos 5€ TOU voaTos Ta 
péeAava ywwpilew* évapporrev yap éxarépos éxdrepa. éperOa dé ra 
Xpwpara mpos rHv ow dia rHv dropponv). It is true that Timaeus does 
not say anything here about these wopo.. But this is because he is not 
at the moment offering an account of co/our-vision at all. When we 
come to his account of colour and colour-vision, we shal] find that this 
feature of Empedocles’ sense-physiology is carefully reproduced. (See 
67 c 6 where colour is explained as dAdya ray cwydtwv éxdotwv dm oppe- 
ovoay, bWerovpperpa popia €xovoay mpos aicOnovw.) So the ‘effluences ’ 
are ultimately in Timaeus’ account too, and they arejthere for the very same 
purpose for which Empedocles employed them.? The simple fact is that 
Empedocles appears to have said things about vision which, at first sight, 
are not quite consistent. He gave a gencral theory of visual sensation 
in which it was explained by means of the ‘ visual ray’ issuing from the 
eye; when he came to deal with colour in particular he brought in the 
‘effluences’, This is why Aristotle in the passage where he quotes 
Empedocles’ lines about the lantern remarks that Empedocles sometimes 
seems to think that we see by a ray of light issuing from the eye, some- 


1 I borrow Prof. Burnet’s rendering (EGPA.8 217). The text presupposed differs 
from that in R. P.and Fr. d. Vors.3 in removing the comma after dias in the third line of 
the fragment. In 1. 7 Bt. rightly, I think, supposes that ‘Love’ is the subject to 
Aoxdero, and in the last line translates duieoxoy (the word given in the Aristotelian 
MSS. for the d:a€pgoxov of Bekker kept by R. P.). I think, however, dwéore-yoy in 
the last line but one means ‘keep 7’, not ‘ keep out’, as I take the meauing to be 
that the ‘ membranes’ let the fire stream out through the eye, as Timaeus says, pdvor 
avrd xadapor. 

2 It is said at Afeno 76d that it is a definition of colour xara Topyiay to call it 
droppo) oxnuaraw Over ovuperpos wai aloéyrés. This agrees exactly with what 
Timaeus says at 7#m. 67 c, and what Theophrastus relates of Empedocles, and Gorgas 
is said, on the authority of his pupil Alcidamas, to have been a disciple of Empedocles. 
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times that we see because of effluences from things which fit into the 
‘passages’ in the eye (de Sensu 438° 4 Gré pev ovTws Gpay pyoiv, ore 
S¢ rais droppoats tails dro Tay dpwpevwv). It is not clear to me that 
there is any real inconsistency at all, and Timaeus, as we have seen, 
reproduces both parts of the theory, each in its proper place. Hence it 
seems to me plain that Plato is deliberately ascribing to him the theory 
of Empedocles. Whether Plato himself personally accepted this or any 
other theory of vision the dialogues do not enable us to determine. There 
is no special reason why he should not have thought Empedocles’ account 
the best that had yet been given, but the mere fact that he attributes 
it to Timaeus proves nothing. In any case A.-H. probably makes 
a mistake in confounding the theory of Empedocles about ‘effluences ’ 
with that of Democritus. What Empedocles supposed the ‘ effluences’ 
to be made of does not appear except from the words just quoted from 
Timaeus 64 c. ‘Timaeus there expressly calls them ‘flame’, and it is 
reasonable to suppose that he is reproducing Empedocles. In any case, 
Empedocles seems to have supposed his ‘effluences’ to be minute 
particles from the actual substance of the perceived body. Democritus, 
on the other hand, as appears from the long discussion of his views in 
Theophrastus de Sensu 49-83 (Doxogr. 513 ff., Fr. d. Vors.* ii. 1. 40-8) 
definitely said, in the case of sight at any rate, that what is transmitted 
to the organ of sense is a mould or print zmpressed on the surrounding 
air or water by the object (an dzorvrwya), and further explained that this 
‘mould’ gives rise to sight by being ‘reflected in the pupil’, Theo- 
phrastus found this statement perplexing; he asks reasonably why if 
there is an dzoppoy at all, the dworvmrwpa should be brought into the 
account, since, it would be more natural to suppose that we see the 
daroppoy itself (Sws 5& dzroppoyy mowtvra ris popdis Gowep €v ToIs wept 
rav eidav, ti Sel ray drorvrwow mouiv; atta yap éudaiverar Ta €idwAa). 
This means that Democritus is combining two theories, one of which must 
be superfluous. He speaks of ‘effluences ’ from objects and yet supposes 
that what we actually see is not the ‘effluences’ themselves but ‘ prints’ 
made by them on the air or water between the eye and the object. 
(Apparently this second part of the statement was meant to explain 
distortion of the apparent size and shape of the object by the intervening 
medium)." It does not seem to me possible to make the other statements 
of Democritus reported by Theophrastus fit in with this theory. In the 
case of tastes it is very hard not to suppose that he conceived of actual 
‘atoms.’ of the sapid body as entering the mépo of the tongue and the 
same thing seems to be implied in his attempt to connect three of his 
‘primary’ colours, white, black, red, with the shape and size of the 
‘atoms’. Possibly the drorvmwors was only appealed to in the case of 
sight because it is by sight that we apprehend things at a distance, and 


! Theophrastus de Sensu 50 (Doxogr. 513, Fr. d. Vors.® ii. 3. 40) dpay prev oby woret 
rp tugdca’ ravrny 5é ldias Adyar" Thy yap éupacw ove elOis by rp adpp yivecOas, dAAa 
rov ddpa Tov perati rijs Oyews nal Tov dpwpévov tumovdGat avoTeAACpEvoy bd TOU 
dpawpévou wai Tov dpavros, ib. 53 (Doxogr. 514, Fr. d. Vors.® ii. 1. 41) avaryen yap tf ay 
Adyes wdyta tvaxorurotcba ra cdpata wal wodAAd tvaddAdtreay, b cai apds THY Sy 
ipsddiov dy ely wal dAAas obx ebrAdyor. | 
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the problem about the effect of the medium in distorting the appearances 
has therefore to be faced. But the account of sight at any rate differs 
from that of Timaeus and Empedocles by bringing in the ‘impression ’ 
on the medium and also by making the ‘reflection in the pupil’ play 
a part in the process. This presumably indicates the influence of 
Anaxagoras, who also had said that we see ‘by the reflection on the 
upil ’.* 

: It seems possible that the theory of Empedocles itself is an elaboration 
of something still earlier, which goes back to Alcmaeon. For Theo- 
phrastus gives the following account of Alcmaeon’s views (de Sensu 26, 
Doxogr. 506-7, Fr. d. Vors® i. 132): obOarporis St Spav da rod wep 
vdaros. ote & exer wp SyAov elvac® wAryévros yap éxAdurev. dpav dé tw 
oriABovre xai rw dtadavei, ray avtipaivy, kai doov ay xafapwrepov 7, 
padrrov. There are several ambiguities about this statement, but it is 
clear that the ‘ fire in the eye’ is regarded as the agent in vision. The 
reference to the épg vdwp is a little perplexing. It may mean the 
‘humours’ in the eye which surround the ‘ fire’ and are ‘kept in’ by the 
cornea, Or again the vdwp might mean what we still call the 
‘atmosphere’ surrounding our body. As for the statement that we see 
with ro ortABor (the xai dtadavet appears to be added by Theophrastus 
as his own explanation of Alcmaeon’s words r@ oriABowr) ‘when it 
shines back, and the purer this oriABov, the better our vision’, I cannot 
help thinking that the oriABov which ‘shines back’ is just the light all 
round our bodies, and that the theory is really at bottom just that of the 
union of the visual ray with the light outside. I do not think it very 
likely that Dr. G. M. Stratton is right in rendering the words ‘the gleam- 
ing character of that (which in the eye) reflec/s the object’. If Alcmaeon 
had held the Anaxagorean view that we see ‘by the reflection in the 
pupil’, Theophrastus would have noted the point, and the ‘fire in the 
eye’ is superfluous in that type of theory of vision.” 

45 d 6—46 aa. materai te... davrdopara. A passing attempt to 
explain why we grow sleepy at nights and why we dream. When the 
eyelids, which Providence has designed as a protection for the eyes and 
the visual fire within them, close, the fire within can no longer make its 
way out; it is therefore turned back on itself and produces a ‘ diffused ’ 
and equalized state of motion within, i.e. it sets up a uniform condition 
of movement, much as the recoil of a wave would obliterate little local 
eddies. The effect of this suspension of ‘differential motions’ is to 
produce a state of monotony (7cvyia) and so to induce sleep. The 
more complete the tranquillization, the deeper and more dreamless the 


1 Theophrastus de Sensu 29 (Doxogr. 507, Fr. d.Vors.*i. 395, R.P. 161 ¢)’Avataydpas 
52 yiveoOat pey Trois évavriows’ 70 yap Sporoy arabes iwd Tov dpoiou, xa’ dxdorny B ldiq we- 
para: SiapOpetv. dpav pev ydp rp eupace Hs Kdpns. Democritus’ theory appears to be an 
attempt to fuse the Empcdoclean view that like sees like with the Anaxagorean view 
that unlike sees unlike. Theophrastus complains (de Sensu 49, Doxogr.513, Fr. d. Vors.® 
ii. I. 40), that it is impossible to discover whether D. held the theory of perception by 
likes or that of perception by unlikes, and the account of vision seems to show that 
the complaint was deserved. 

2 For other views of Alcmaeon’s meaning see G. M. Stratton Greek Physiological 
Psychology pp. 175-6, and Beare Greek Theories of Elementary Cognition 11-13. 
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sleep. If there are considerable ‘differential’ motions which are not 
wholly equalized out by the return of the stream of visual fire, we see 
corresponding images. The thought is that the actual exercise of vision 
sets up a variety of motions (primarily within the eye, but no doubt also 
in ‘the nervous system’ generally). If these are not wholly obliterated 
by the return of the visual fire, but ‘ vestiges’ of them persist, we have 
corresponding ‘images ’, so long as these motions persist and retain their 
form. 

45 e 2. &axei, lit. ‘disperses’, The word, in its various physical and 
physiological applications, is the standing antithesis to mpyviva to 
‘solidify’. The thought is pretty clearly that the movement of the 
introverted visual stream is like the recoil of a big wave which washes out 
lesser movements in its track. tdg évrds xtvyjoas. The explanation of 
dreams which follows shows that the xuwyoes referred to are, in the first 
instance, local motions of various kinds in the eye itself (in the ‘retina’, 
as we might say), but since, as we shall learn later on, sensation depends 
on stimulation of the brain, we have to think also of motions in the 
sensory centres, and we may fairly suppose all sorts of internal dis- 
turbances in the organism as a whole to be included. The general effect 
of the return of the fire in the eye is to tranquillize all these ‘ differential’ 
movements. 

45 .€ 5. év olots Av réwog. The roro: must be ‘regions’, in the first 
instance, of the eye itself, and secondarily of the ‘sensory centres’ where 
there are still ‘differential’ motions which have not been made com- 
pletely uniform. The character of our dreams thus is made to depend 
on (1) the form of the remaining residual motions, (2) the regions of the 
body where they occur. It will depend e.g.on (1) whether I dream of 
seeing a man or a horse; an instance of (2) would be that ‘residual 
movements’ will give rise to a different type of dream according as they 
occur in the retina or in the viscera. 

46 a 1-2. doopowbdvra . .. dropynpoveudueva. Apparently the érrds 
must be taken with ddopowérra, the éfw with dropvypoveroueva. The 
images are formed ‘within’. Strictly this ought to mean simply ‘in the 
private world of dreams, which is accessible to no one but the individual 
dreamer’. But Timaeus is probably falling into a confusion which is 
common enough even to-day. He probably confuses the ‘ image’ which 
I see in a dream with the ‘motion’ which is its stimulus. The stimulus 
being ‘inside the body’, he fancies that the figures of the dream are 
seen somewhere inside my body (‘in my head’) too. The images are 
the ‘remembered outside’ éfw, ‘in the waking world’ when the dream is 
over. I.e. the remembering of the dream belongs to the waking world, 
not to the dream world, because I have myself come back to the 
‘common world’ when I wake up. What I know about my dreams is 
not the dreams themselves but my recollection of them after I have 
myself ceased to dream. (This is a true and important observation. 
Probably most of our dreams are ‘rationalized’ and made much more 
coherent in our waking recollections of them than they really were, a 
point forgotten by the persons who collect examples of remarkable ‘ veri- 
dical’ dreams.) This interpretation seems the only one which can be got 
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out of the words of the Greek. C. W. points out that it is given correctly 
in A.-H.’s note, but a different and impossible sense is put on the words 
in his rendering—viz. that the dream is ‘remembered as being without 
us’. Here the ‘as being’ cannot be extracted from the Greek, and if it 
could the sense would be a false one. It is not normal for us to suppose 
that what we dreamed last night ‘ happened in the real world’. Usually 
we take the dream for what it was, a dream. Stallbaum renders ‘et 
extra nobis expergefactis in memoriam revocata ’, which is exactly correct. 
Martin makes a mistake of a different kind; he takes évrés é€w re to- 
gether with addopow@évra and interprets this to mean that the ‘images’ 
of the dreams may be either of choses exiérieures or Of choses intérieures. 
Grammatically this has the fault of treating re as if it could be used to 
couple single words, and further ‘images formed within and without’ 
would be an impossible phrase for ‘images of ¢izmgs within and of 
things without’, 

The main point of T.’s theory about sleep is that it accounts for sleep 
by the effects of a monotonous uniformity in sensation in lowering the 
intensity of consciousness. ‘There is an element of truth in this, and we 
act on this knowledge when we try to send ourselves to sleep by making 
the rhythm of consciousness monotonously uniform, by keeping the body 
recumbent and motionless, by darkening the room, and by devices like 
counting, or by trying to imagine sheep jumping a fence. We see the 
same thing in the employment of the concentration of attention on a fixed 
object to induce the hypnotic state. The precise theory of Timaeus 
about the return of the visual ray on itself does not seem to appear 
anywhere else, but our knowledge of fifth-century theories of the subject 
is very scanty. Empedocles is said to have given a different theory, 
that sleep is due to a lowering of the temperature of the blood; the 
result would be actual death it the lowering were carried far enough. 
*"EpredoxAns tov pév urvov xarayrvéw rou év to aipatt Geppod ocvpperpoy 
yiver Oat, rHv | 5é wavreAy Oavarov (Placita v. 24, Doxogr. 435). Alcmaeon, 
according to the same section of the Péaciéa, taught that sleep is caused 
by a ‘ withdrawal ’ of the blood from the surface of the body. Aristotle’s 
theory, expounded in the essay de Somno e¢ Vigilia, is more elaborate. 
Sleep is required to make good the fatigue induced by continuous 
exercise of the sensory system. Its mechanical cause is change in the 
blood set up by the process of digestion. Nutriment taken into the blood 
evolves heat and evaporation. The ‘vapours’ thus engendered rise until 
they reach the brain where they are suddenly cooled, the brain being 
moist and cold. Consequently they are repelled downwards and this 
brings about the muscular relaxation and suspension of sensation character- 
istic of sleep. Aristotle thus anticipates two views which have been 
widely held in later times, (a) that the immediate cause of sleep is 
‘fatigue’ of the ‘highest centres’ (though he places these centres in the 
heart, not in the brain), (4) that the fatigue is due to the temporary 
presence of ‘toxic’ substances in the blood. He then accounts for 
dreams as due to residual motions in the ‘common’ or central sen- 
sorium, i.e. the heart. These faint residual motions, arising from 


2In Fr. d.Vors.* i, 216 Diels reads carayufe. .. ry 8¢ wayreAci, a questionable change. 
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previous stimulation through the sense-organs, go on throughout waking 
life, but are not attended to when we are awake, because attention is then 
monopolized by the more insistent motions due to actual present excite- 
ment of the sense-organs. 

46 a 2-c 6. rd 5é wept... dwicay, Timaeus now proceeds to give 
an explanation of the formation of images in mirrors and reflecting 
surfaces generally, and of the lateral displacements and inversions which 
occur according to the kind of mirror employed. Apparently the subject 
is suggested by the fact that he has just used the word gavracpara, 
‘images’, for the figures we see in our dreams; as the word was also 
used of the ‘unreal’ appearances in reflecting surfaces as well as for 
those of dreams, he goes on to say something about this other class of 
gavrdcpara. He treats the matter at a curiously disproportionate 
length, but this will not surprise us when we remember how perplexing 
these appearances, particularly those in which the image is inverted or 
has its ‘right’ and ‘left’ exchanged, must have appeared to scientific 
students unacquainted with the simplest laws of optics. Theophrastus 
must have treated of the subject at some length, as there is a chapter on 
the subject in the Plactfa (iv. 14, Doxogr. 405) containing notices of the 
theories of Empedocles, Democritus (Epicurus), and the Pythagoreans. 
Timaeus states the facts about the appearances in the different kinds of 
mirrors he describes accurately, but, as Martin says, his explanations of 
the process of reflection in each case are faulty, because they all depend 
on his theory that we see by a ray of light emitted from the eye towards 
the object seen. See the convenient summary of the facts together with 
the correct optical a of them given by M. in his note on 
the present passage (Etudes n. 52, vol. ii. 163-71). It must be remem- 
bered that the curved reflecting surfaces commonly described in modern 
works are either spherical or parabolic, whereas the mirrors of the kind 
known to the ancients and described by Timaeus are cylindrical. The 
point of primary philosophical interest throughout the section is that 
Timaeus properly rejects the erroneous assumption that what we see 
when we look in the glass is an actual ‘copy’ or ‘image’ formed on or 
behind the surface of the mirror. He is clear on the point that what 
I see e.g. when I look in my shaving-glass is my ‘actual’ face, not 
a ‘copy’ of it, though I see it zmd:rec/ly, by reflected light, and his object 
is to explain the laws of the reflection. 

46 a 3. mdvra is governed by wep. ‘It will now be easy to explain 
the facts about the formation of images in mirrors and (the facts about) 
bright smooth surfaces in general.’ 

46 a 4-b 3. dx ydp ris évrés ... yryvopdévou. I think A.-H.’s inter- 
pretation of this wrong on two points. (t) He distinguishes between two 
‘coalescences’, the coalescing of the fire issuing from the eye with the 
daylight outside and a further coalescing of the body thus formed with 
a ray from the external body seen. It is this second coalescence which 


* Cf. Whitehead Principles of Natural Knowledge p. 83: ‘ Alciphron, in Berkeley’s 
dialogue, sees a crimson cloud. Suppose that he had scen the cloud ina mirror. He 
would have “ seen ” crimson as situated in an event behind the mirror, but he would 
have ‘really seen” the cloud behind him.’ 
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he supposes to take place, in the case of looking in the mirror, at the 
mirrors surface. Presumably he must hold that there is this double 
coalescence in all vision, but that in direct vision the second fusion takes 
place at the actual surface of the body we are looking at. I can find no 
trace in the language of Timaeus of any such double coalescence, and, as 
C. W. says, though the statement of the P/acifa (iv. 13. 11, Doxagr. 404) 
about Plato’s theory of vision may be made to yield it, neither Aristotle 
nor Theophrastus ever refers to a double coalescence in criticizing the 
Timaeus. Hence I believe that the only coalescence supposed by 
Timaeus to take place at all in vision is between the ‘ fire from the eye’ 
and fire outside, the latter being either the sunlight reflected from the 
body looked at, or, when that body is self-luminous, its own light. I 
think myself that the statement in the P/acifa really means this also, 
though it contains one statement which is not warranted by the words of 
Timaeus, viz. that this coalescing takes place somewhere defween the eye 
and the body looked at. (Timaeus does not say this, and might equally 
well mean that it happens at the orifice of the pupil or again at the 
surface of the body looked at.) The words of the passage in the Plact/a 
are as follows: TAdrwy xara cvvavyey, rou pev éx tov 6POaApoy dwras 
éri roaov amroppéovros els Tov Guoyern aépa, Tov S€ dard TOY GwyaTwY dyTi- 
depopevov, tou dé wepi Tov peraty dépa evduaxvroy Ovra Kai evTpEerroy av- 
exretvonevov Tw Tupwoe THS Gwews. I.e. ‘Plato says that (sight is 
effected) by a fusion of rays, the light of the eye flowing out for a certain 
distance into the kindred air [ this is the clause to which there is nothing 
in the Zimaeus to correspond],' that from the bodies (seen) moving to 
meet it, and that in the intervening air, which air is readily diffused and 
easily wrought upon, being extended along with the fiery (matter) of the 
eye’. It is the reference to the light ‘in the intervening air’ which 
might suggest the ‘double coalescence’. But I am not sure that the 
writer means this; the light of which he speaks may after all be the 
visual ray itself when it has got ouside the eye into the ‘ kindred air’, so 
that we merely have a clumsy repetition of what we had already been 
told in the first clause. Whatever the writer means, he has dragged in 
the ‘kindred air’ without any warrant in Plato’s text, and this ought to 
make us very slow to accept his statement as an exegesis of the Zimacus. 
(2) Again, I think it is probably a mistake to suppose that ro 
mpoowrov in 46 b 2 refers to the special case of a beholder looking at 
his own face in a mirror. The wpcocwrov means any face seen in the 
mirror, just as we speak of the zpdowmoy seen in the moon. The thing 
to be explained is simply that when I look in the glass I see a@ face (it 
may be my own or it may be that of some one who is standing by me or 
behind me). The explanation offered is that the ray of light’proceeding 
from my eye and the light reflected from the real face of the person 


} How has the ‘kindred air’ got into the account? I think in this way. Timaeus 
says at 456 d 6 that in the dark the visual fire will not fuse with the neiphbouring 
dnp (cuppues ovxérs THY WAnaiov dépt yryvdpevov). The author of the notice, whether 
Aetius or lis immediate source, infers from this that in the daytime, when the visual 
ray lxwinrov Spooy spds Spoor cuunayes ylyverat, the Spotov with which it becomes 
ouprayés is the ‘air’. This is a mere blunder, He also plainly made the blunder of 
supposing that the djp of 45 d 6 is ‘air’ 
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whom I ‘see in the glass’ coalesce at the surface of the mirror and the 
united ray is then thrown back from it.) Hence I seem to be seeing 
the face on or in the mirror, though it is really somewhere else. As for 
verbal] points, the position of évros xai éxrds, 46 a 4-5, is due to hyper- 
bation, the phrase really qualifies rov mvpos éxarépov. In perappv6- 
po Gevros there is no reference to ‘deflection’ or to angles of incidence 
and reflection. The word is not uncommon, especially in Aristotle, and 
means ‘having its form changed’ (see Bonitz’s /ndex s.v.). What is 
meant is apparently disfortion, such as would occur in hemi-cylindrical 
curved mirrors, It is quite in place that in the initial sentence, which is 
meant to apply to mirrors of all kinds, such distortions should be noticed. 
Tr. then, ‘ For owing to the combination of the one fire with the other, of 
that within with that without, and the production in this case too (at) of 
a single fire at the smooth surface, which is further deformed in various 
ways, all such reflections inevitably arise, as the fire of the face (seen) 
coalesces with the fire of the (beholder’s) eye (rw rept ryv dW mpi = 
To THS OWews wupi, and the dys means, here as elsewhere, the visual ray 
(which is the true organ of sight according to the theory), at the bright 
smooth surface.’ The reflection is thus accounted for in exactly the 
same way as ordinary vision, except that the ‘coalescing’ takes place, in 
this case, at the surface of the mirror, not—Timaeus probably means to 
say—at the surface of the actual object seen in this indirect way. The 
view ascribed by the Placita (iv. 14. 3, Doxogr. 405) to ‘ Pythagoras and 
the mathematicians’ (oi dro HvOaydpov xai trav paOnparixar) is just this. 
‘There is a refraction of the visual current. It proceeds straight to the 
bronze, and striking on the smooth dense surface is beaten back and 
turned round on itself. The case is like that of extending our arm and 
then bending it back towards the shoulder’ (xar’ dvaxAactw THs deus. 
déperOar pey yap THv ow rerapevnv ws eri Tov yxaAxov, évruyovcar 45é 
auKvy Kat Aeiw wAnyOeicay troorpéepev aityy éf’ Eavryny Opotov Tt Tacyou- 
cay TH extdve THS xeLpos Kal TH eri Tov Duov dvremiatpod7). 

Timaeus is thus giving what seems to be the genuine Pythagorean 
explanation, and not following Empedocles, who, at least according 
to the Placifa (iv. 14. 1), brought in the ‘air’, as Lucretius does, hold- 
ing that ‘effluences gather at the surface of the mirror, are condensed 
by the fiery matter excreted from the mirror and carry back with them 
the air in front of them into which the streams (of effluences) are 
carried’. But the notice may be due to an Epicurean misunderstanding. 

46 b g-6. Sefid . . . mpooBodjs. We now come to special cases. 
The first is that of the ordinary plane mirror which seems to interchange 
right and left. When I see myself in a glass, the right eye of the 


1 Fraccaroli rejects the interpretation of the word xpécwmoyv given above (which is 
that of M.) and understands it of the ‘ face’ of the man who is looking into the mirror. 
He consequently has to regard the whole phrase tov wept... yryvouevoy as a mere 
repetition of what has already been said. Ido not think this likely, and his reasons 
for the view seem to me unsound, especially the assertion that wpédcarmov would be a 
bad word for the thing seen by the use of the mirror, However, he explains quite 
correctly that the fire wept 7d awpédcamov means daylight and that wept rhv oy the 
visual ray, so that his general interpretation agrees with ours on the all-important 
point that there is not really any image ‘in’ the mirror. 
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image is opposite my own nght eye, but if a man is actually facing me, his 
right eye is opposite my left. So Timaeus says that left is seen as night 
in the plane mirror. The explanation he gives is that ‘opposite parts of 
the visual stream come into contact with opposite parts of the object seen, 
contrary to the normal rule of the contact’. ous once more means the 
light issuing from the eye; in the words wepi rdvavria pépy érady the 
wept tdvavria pépy is the usual periphrasis for a genitive, the meaning 
being érady trav évavtiwy pepov. So the whole phrase means ‘ opposite 
parts of the visual stream have contact with opposite parts (of the 
object)’. By ‘opposite’ is meant ‘opposed to those which come into 
contact in the normal case of direct vision’. The clause rapa 76 xaOe- 
ards 00s tis mpooBoAns is added expressly to define the nature of the 
opposition intended. The sense, then, is this. In normal vision, if 
I look at a thing, the left side of the stream of fire issuing from my eyes 
comes into contact with the right side of the light reflected from the 
thing, accordingly I see e.g. your left hand facing my right. When 
I look into a mirror the ‘opposite’ happens. The light from the right 
side of the object seen coalesces at the surface of the mirror with the 
right side of the visual stream from my eyes. Hence a figure seen in 
the mirror is seen with its right and left sides interchanged. A.-H.’s 
note explains this correctly, but his rendering ‘mutually opposite parts’ 
is misleading. Martin’s version is correct, ‘the contact takes place be- 
tween a part of the visual ray and a part of the object seen in a way 
opposed to that which is usual’. 

46 b 6-c g. Befia Se... Odrepov. The second case is that of a hemi- 
cylindrical mirror held so that the curvature is horizontal. The figure is 
seen as it would be seen in direct vision, with its left hand opposite the 
beholder’s right. ‘Timaeus says this happens because in this case the 
das, the ray of light proceeding from the beholder’s eye, ‘comes over’, 
changes sides (Gray peraméoy), in the act of coalescing ‘with that with 
-which it coalesces’ (the rays from the object seen). And this ‘ crossing 
over’ happens because the concave shape of the mirror (this is what is 
meant by é&Oev xai évOev tm AaBodvea, the mirror ‘has an elevation at 
either side ’) makes the right side of the fire from the beholder’s eye (the 
oyns), Shift to the left and the left side shift to the nght. 

46 C 3-6. ward Sé 1d pijxos . . . dmaoay. The third case is that of 
a hemi-cylindrical mirror with the curvature vertical. From this we get 
an ‘inverted’ image, and Timaeus explains the inversion on the same 
principle which he has just applied to the mirror. with horizontal curva- 
ture. travroy rovro is nominative and subject to éro(nce (so rightly 
Martin). A.-H. seems to take the words as accusative and in agreement 
with way and umrioy, ‘it makes this same reflection appear &c.’ But so 
construed the words would really be nonsense. The rovro may be ro 
karonrpov, ‘this same mirror’, as Martin assumes. But I think it more 
likely that it means ‘this same cause’, viz. the curvature (ro Oe xat 
evOev tim Aafetv ryv rov Katortpwy AETyTa). éroinoe is the ordinary 
‘timeless aorist’. ‘But when the curvature is lengthwise to the image, 
this same cause makes it appear inverted’, The zpdcwrov, as all through 
the passage, means not the face of the person using the mirror, but the 
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‘face’ seen init. Martin and A.-H. appear to adopt the other view, but 
if they do, they are clearly mistaken. rys aiyys in c 5 depends only on 
the preceding xarw (not on the dyw), and has to be understood again 
with the following ro dvw, ‘ shifting the lower part of the visual ray upwards 
and its upper part downwards’. 

There is a lack of definite information about the theories of other 
early men of science than the Pythagoreans with which we might com- 
pare the explanations just given by Timaeus. We may just refer briefly 
to the later literature mentioned by Martin in his note. We have to bear 
in mind that the whole treatment of the topic is beset by a standing con- 
fusion between the reflection of light from a surface and its refraction or 
bending by the medium through which it travels (air, water, &c.). Both 
are thrown together under the one name dvaxAaows, réefractio. The 
fundamental law of reflection was known in later antiquity, but that of 
refraction was only formulated for the first time in the early seventeenth 
century A.D. and appears as a novelty in Descartes’ Dropirigue. Hence 
the tendency to assume that the facts about mirrors, rainbows, and halos 
are all of exactly the same kind, all coming under the head of dvdxAaovs. It 
is well illustrated by the chapter in Aristotle’s Mefeorology (ili. 4, 373%32- 
375°15) where he is discussing the rainbow. He begins by saying that 
of course the bow is an dvdxAaors and that a//smooth surfaces ‘refract’ or 
‘bend back ’ the ‘ sight’ (dvaxAwpévy pev obv 7 ois dro mavTwy aiverat 
trav Xewv), a.remark which refers to what we call reflection. He accounts 
for this by the ‘ weakness of vision’ and illustrates it by a story of a man 
with weak sight who was beset in his walks by a phantom of himself, 
which seemed to be coming to meet him. Ar.’s explanation is that the 
man’s sight being feeble, the air became, as it were, a mirror to him. 
He then goes on to mention the familiar mirage effect, by which, in 
certain states of the atmosphere, headlands at sea appear with an exag- 
gerated elevation (ai + dxpat dveoracpévat haivovrat év Ty Oudarry, Kal 
peilw Ta peyeOn ravtwv, Otay etipor wvéwor), and the magnifying effects of 
a mist on the apparent size of the sun &c. The colours of the rainbow 
are accounted for by the argument that rain-drops, being mirrors, must 
reflect something; they are too minute to reproduce the shape of 
anything, and so there is nothing they can reflect but colour, The 
cloud in which the bow is seen is thus conceived as a multiple mirror 
which reflects colour (loc. cit. 373° 24 éxaorov 8 dvros r&v évortpwv puxpov 
mai dopdrov, rns 8 é€ amdytwv attav cvvexeias Tov peyeBovs dpwyeévys, 
dvayxn cuvexés péyeDos Tod avrov daiverOar ypwpatos). The theory of 
mirrors is touched on by Seneca in Waturales Quaestiones 1. § and 1, in 
connexion with the question whether the rainbow is or is not what 
Posidonius held it to be, a distorted ‘image’ of the sun, the rain-cloud 
being the mirror. There are, we are told, two theories about reflections, 
one that they are actual bodily offprints (‘figuras a nostris corporibus emissas 
ac separatas’), the other (it is that which.we find in the Zimaeus) that what 
we see by the aid of the mirror is our own body, beheld by a reflected 
ray (non imagines in speculo sed ipsa adspici corpora retorta oculorum 
acie et in se rursus reflexa); Seneca declines to determine the question 
as it is irrelevant to his immediate purpose. The theory that the ‘re- 
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flection’ is an actual physical reality, an ‘atomic complex’ emitted from 
the body mirrored and then repelled from the surface of the mirror, which 
it cannot penetrate, towards the observer, seems to have originated with 
Leucippus and Democnitus and was naturally taken over by Epicurus, 
who is associated with them as holding the view by Aetius at 
Placita iv. 14, 2 (Doxogr. p. 408). The Epicurean version is given at 
some length by Lucretius (iv. 269-323), where we are told that the object 
seems to be behind the mirror because the ‘image of the mirror itself’ 
flung off from the surface reaches our eyes before the ‘image of ourself’, 
which has to do the double journey, can reach the mirror and come back 
again; the right and left sides seem interchanged in the reflection 
because it is repelled backwards from the mirror, so that it reaches our 
eye with its ‘reverse’ foremost! Lucretius wisely says nothing about 
hemi-cylindrical mirrors. 

Since Timaeus makes no attempt to bring his theories about reflections 
in Mirrors into connexion with speculations about the rainbow and the 
halo, he escapes the confusion of reflection and refraction which is so 
marked in Aristotle. What makes it impossible to him to give a correct 
geometrical explanation of the facts about reflections is simply his theory 
that there is in vision a coalescence of fwo rays, one from the eye and 
one from the object. Greek geometrical theory of mirrors and their 
peculiarities is represented for us by the little word called Cavopfrica 
attributed to Euclid, but apparently not older than the fourth century of 
our era, and ascribed by its latest editor Heiberg to Theon of Alexandria 
(Luclidrs Opera vii, prolegg.).). The principle of the equality of the 
angles of incidence and reflection is the first proposition of this little | 
work, and the interchange of right and left in the plane mirror is ex- 
plained in Prop. rg. Of course the geometry of these matters is much 
earlier than the date of the pseudo-Euclidean Ca/ofirica. The founda- 
tions of a true theory appear to have been laid by Archimedes. (See the 
propositions quoted from him in the commentary of Olympiodorus on 
the Afcseorologica in Ideler’s edition of that work ii. 94 ff. with the editor’s 
notes zz /oc.) It will be noticed that Timaeus says nothing at all about 
concave mirrors. 

46 c 7—47 e232. Timaeus recalls himself from the attempt at a merely 
mechanical explanation of the process of vision into which he has 
slipped by reminding his hearers that mechanical causes are subordinate 
and concomitant to the true primary cause of all these arrangements, the 
wisdom and goodness of God. We ought to give our first consideration 
to the purpose with which we have been endowed with sight and hearing. 
That purpose is to make it possible for us to attain science and virtue. 
What is really important about sight and hearing is not so much the 
precise machinery by which they are effected as the kind of life they 
enable us to lead, the ‘world’ into which they give us the entrance. 
What matters to us is what we can do with these senses now we have 


1 There is a passing allusion at 7heaefefus 193 ¢ 7 where Socrates seems to be 
adopting the same theory about the ‘ interchange of sides’ in the f/ame mirror as that 
given here, 4 xat ofa 7a év Trois xarémrpots THs Ofeus 7a0n (what happens to a visual 
ray in a mirror), defia eis dpiorepda perappeovons. 
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got them. This is the same principle as that which guides biologists 
when they say that organs are to be explained by functions. 

46 c 7. tév cuvaitiev, The distinction between the cause, in the sense 
of the ‘agent’, the dpyy xuwnoews in any process, and the strictly sub- 
ordinate ‘concomitant’ or ‘assisting’ factors, the assemblage of pre- 
conditions indispensable to the efficacy of the agent’s activity in a given 
case (the ovvairia Or perairia), is familiar from the passage, so much 
admired by Leibniz, where it is dwelt on in the Phacdo (95 b—gg d). 
The owarrea are there said to be properly not ‘causes’ at all but only 
‘that without which the cause would not be a cause’, the sie gua non 
(cy ovx avev) or indispensable accessory, as distinct from the genuine 
cause. Socrates’ example is that the real cause of his now being seated 
quietly in prison awaiting execution 1s not the state of his muscles and 
bodily machinery in general, but his conviction of duty. He could not 
sit where he does if he had not bones, muscles, and sinews, but his 
possession of them is in no sense the cause of his behaving as he does. 
Where we are concerned simply with the formulation of mathematical 
laws of interconnexion between events, the distinction becomes irrelevant, 
and this is why so many distinguished men of science wish to expel the 
very word ‘cause’ from their vocabulary, They are not concerned with 
any problem of agency; their question is not what makes an event 
happen, but simply in accord with what numerical laws can the charac- 
ters of certain events be calculated, if you know enough about the 
characters of certain other events, As soon as you begin to deal with the 
purposive behaviour of agents aiming at a real or supposed ‘good’, the 
distinction becomes all-important. In law it is very important to dis- 
tinguish a ‘ principal’ from the ‘ accessories ’ or intermediate agents. The 
first occurrence of the words ovvairtos, peratrios in jiterature is just in 
the sense of ‘accessory’ in an act which has legal or moral conse- 
quences, as when in Aeschylus Agam. 1116 Casandra calls Clytaemestra 
ovvaitia dovov ‘accessory’ to the murder of her husband, the ‘ principal’ 
being Aegisthus, as he himself is made to boast afterwards." The word 
airvov OF airia itself has a similar juristic origin. The airioy is that which 
is entitled to the legal credit or discredit attaching to an act, that to 
which the act can be ‘blamed’.) Socrates’ great point in the Phaedo is 
that just as in his own voluntary acts his choice of what he regards as 
‘best’ is the real cause of his movements, the mechanism of tendons, 
muscles, and sinews a mere sudordinaée apparatus for giving effect to his 
choice, so the real cause of the structure of the world is that it is ‘ best 
that it should be ordered as it is; the mechanical ‘ causes’ which had 
engrossed the attention of the physicists are only the subordinate 


' Cf. Agam. 810 nparov yey “Apyos xal Geovs byyxapious | dixn mpocemetv, Tovs Epot 
peratrious | vocrov «7A. Agamemnon commits the impiety of calling Heaven a 
secondary ‘helper’ or ‘ally’ in an exploit, the chief credit for which he takes to 
himself. For the word cf. also Chocph. 100 rn08° tare Bovats, w pidrar, perairrat, 
i.e. ‘take some of the responsibility off my shoulders’, ib. 134 Aly:a0ov, dowep cov 
povou petairios. (Aepisthus is treated in the Agamemnon as the real author of the pevos, 
Clytaemestra as the ‘ accessory’; avy -yurt) éxreve, l. 1644 should not be ‘emended ’ 
as the aurés of that line shows, But it is dramatically right that A/ectra should speak 
of her mother as the principal, even thongh this was not the fact.) 
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machinery by which the realization of the ‘ best’ is brought about. This 
is also what Timaeus is asserting when he says that the Creator’s deter- 
mination to make the world as good as possible is the true airia of all 
its arrangements, the mechanism, of which frequent mention will be made 
in what follows, being only a stne gua non for carrying out this purpose. 
The same doctrine is repeated by Plato as his own when he maintains 
in Laws x that yuxn is the dpyy of all movements whatever and the 
‘motions of yyy’ are ‘older than’ all the motions of body. The 
criticism of the old physicists reappears there too in the form of the com- 
plaint that they had treated ¢iots as an ultimate dpyy, whereas it is really 
derivative from yuyy (892 c 2 puow Povdovrat Aeyew yeveow THY wept Ta 
apara’ et Se havyncerat Yoxy Tpurrov, ov Tup ovde anp, Yuyyn 5 év mpwros 
yeyonpern, oxedov opOdrata Aé€yorr’ Gv elvar Stadepdvrus Picea). One 
may point out that the consideration sets certain limits to the range of 
physical science itself. When Du Bois-Reymond is illustrating Laplace’ S 
fiction of the ‘calculating demon’ who knows the exact distribution of 
movement in the universe, he remarks that such a ‘demon’ would be able 
to see from his differential equations ‘ when England will have burned her 
last ton of coal’ (Uder dre Grenzen des Naturerkennens p. 18). But if 
wuxyn is a real cause at all, to predict the date of the exhaustion of the 
English coal mines, the ‘ demon’ would have to know what the future 
temper of the miners and the policy of the miners’ Trades Union is going 
to be, and it is a pesto principiz to suppose that this information is con- 
tained in his system of equations. In the present sentence the emphasis 
falls on tayperotot ypyraz. ‘Soul’ is not merely one among other 
‘factors’; it is the controlling factor. An trnpérns is always some- 
body’s ‘ understrapper ’, like the plumber’s ‘boy ’. 

46 c 8. rhv Tod dpicrou ... idday drorehdv. Not ‘ carrying out the 
idea of the best’ (A.-H.); rather ‘achieving the best’. ¥ rov dpiorov 
iSéa is a mere periphrasis for ro dpicrov. 

46 d 1-3. So€dferac . . . Amepyaldueva. A critical estimate of purely 
mechanical non-theistic physical science exactly on the lines of the Phaedo 
and Laws. The wActoro: are not mankind in general, who have no system 
in their heads and do not ask any questions about the structure of the 
universe, but ‘the majority’ of the ‘men of science’. This is clear from 
the words yxorra . . diaxéorvra, which allude to the point that the two 
principal pairs of ‘ opposites’ in the ‘ materialistic’ systems are the ‘ hot 
and cold’ (ro Jeppov, TO yuxpov) and the ‘moist and dry ’ (ro ¢ Uypov, TO 

Enpov). myyvivra Te Kal diayeovra should not be rendered ‘ condensing 
and rarefying’ (A.-H.), but ‘solidifying and liquefving ’. myywwo6ax is the 
vox propria for the freezing of a liquid or the solidifying of a molten mass 
as it cools, and the reference is to the opposites Oeppov and yruypov. Ice 
is téwp remnyos, though it is not ‘denser’ but ‘rarer’ than water and 
therefore forms at the top of a sheet of water. 

46 d 5-6. tay yap ovrwy .. . puxyv. This point that yyy, ‘the self- 
moving ’, is the on/y thing which exhibits vots is repeated because of its 
philosophical and theological significance. It is meant to exclude what 
we call ‘pantheism ’, ‘ de facto teleology ’, ‘unconscious purpose’. Plato, 
no less than Timaeus, holds it fundamental that where there is regular 
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orderly motion subserving a ‘good’ purpose, there is also real and actual 
mind. The most important proposition about yvyy in the Platonic 
philosophy is precisely the ‘synthetic a przorr’ proposition that the self- 
moved ’—and that by definition is what the word yuyy stands for—is the 
only purposive agent, the only thing which exhibits vots, ‘ sense’, by acting 
with a purpose. For the meaning of vots cf. its common Attic sense of 
the ‘ purport’ or ‘ drift’ of a speech or act. 

46 d 6. rotro 5é déparov. By comparison with 31 b 4 we see that this 
means that yuy7 iS dowparoy. It is not meant merely that Yvy7 is some- 
thing too fine for our actual senses to detect; this would be true of the 
‘corpuscles’ into which Timaeus will shortly analyse ‘fire, air, water, and 
earth’; but that it is in its own nature incapable of being ‘sensed’, 
Since we were told at 31 b 4 that ro yevoxevoy has to be (det eivac) amrdy 
and dparoy, it follows that yvy7 itself is not a yeyvdpevov in fhe same sense 
in which bodies are, i. e. that it is not part of the ‘passage of nature’, 

46 € 1-2. Soar 5é bw GAdwr ... Kvovwrwv. = T. e. daa (airiat) yiyvovrat 
Kivoupevwy prev tr dAAwy Erepa 8 é€€ avayxys xivouvrwr, ‘ those causes which 
belong to the class of things which are set in motion by another thing 
and of necessity communicate motion to a third’, The genitives «vov- 
pévwv, Kivouvrwy are partilive, like rys é€udpovos gvoews above. é€ 
avayxys = ‘without being able to help themselves’, i.e. ‘mechanically ’. 
If a man strikes me, I can help passing on the blow to a third man, but 
if I strike the first of a row of billiard-balls which are in contact, it can’t 
help impinging on the next. This is all that avay«xy means here, the 
point is simply that the ball, unlike a yuyy, can’t ‘move’ itself or restrain 
itself. The thought is a combination of the doctrine of the 2’Aacdo that 
the ‘good’ is the real explanation of everything with the doctrine, first 
introduced in the PAaedrus, of the soul as the one and only ‘ self-moving' 
thing. It is only the se//moving which can display vovs, intelligent 
purpose. Hence if the structure of the ovpayds indicates such purpose, it 
must be due to the action of a puxy or Yryxai. 

46 e 5-6. Scar povwleicat ppovjcews . . . efepydLovrar. It is not 
implied that there is really any such ‘random’ agent working on its own 
account in the universe, (as Plutarch’s interpretation of the ‘ psychogony ’ 
implied). We have been told already that ‘mechanism’ plays the part of 
an ‘ understrapper ’ (tmppérns) to the ‘ intelligent cause ’. All that is meant 
is that 7 a mere mechanism were left undirected, to work of itself, the 
results would be ‘ casual ’ (ro rvyov). Ive. they would exhibit no tendency 
to be good rather than bad or the reverse, but would fall out ws érvye, good 
or bad indifferently. The mechanism, if left undirected, is indifferent to 
the worth of the result. A mill set working will grind corn or chaff 
indifferently, or, if you don’t ‘fced’ it at all, it will contentedly damage 
itself by working with an empty hopper. ‘The great error of the theories 
which reduce the universe to the status of an unguided machine is that it 
is forgotten that behind every real machine there is a man somewhere to 
‘run’ it, and the man is not a machine. For 76 rvydv in the sense of 
‘ good or bad indifferently’ cf. the use of 6 rvywy for the ‘man in the 
street’, e.g. Euripides Heracles 1248 cipynxas émitvydvros avOpurov 
Adyous, ‘ the language of any common fellow’, Rep. vii. 539 d 6 rvxav Kai 
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ovdéy mpoonkwy, ‘just anybody without any real aptitude’. Note in e 6 
the curious word cvpperairia. It looks at first as if the double prefix 
oup- per- added nothing to the sense which might have been conveyed 
by ovvairia or perairta. Perhaps, however, the per- gives the notion of 
‘accessory ’, and the ovz- of an assemblage of such accessories, so that 
what is meant is ‘ the combination of accessory circumstances’. Timaeus 
is apologizing for having given an account of the mechanism of vision 
before speaking of the end vision serves, what it is good for, the benefit 
it brings to a species, 

47 @I-C 4. Sis Bh... Kataorycaipefa. The real end served by sight 
is not merely utilitarian or hedonistic. Sight does help creatures to find 
their food, avoid their enemies and the like, but these uses are merely 
avayxata, indispensable if the species is to exist, not dyad, ends of positive 
intrinsic value. To use Aristotle’s phrase, these results of sight are only 
contributions to ro fy, not to ro ed av. The supreme positive and intrinsic 
value of sight lies in the fact that it is through our eyes that we take in the 
complicated and yet orderly movements of the heavenly bodies. ‘These 
provoke our wonder and set us on devising a theory which enables us to 
recognize the unity of plan under all the apparent irregularity. Sight 
thus leads to thinking, and thinking to that understanding of the order 
in things which we call philosophy. The true ‘end’ of vision is thus 
philosophy. The steps are these. The sight of sun and moon and the 
host of heaven leads to the attempt to compare the great and obvious 
natural periods, to find out how many days there are in a month, or 
months in a year, or days from one solstice (rpow7) to the next. From 
such calculations arises the great Pythagorean science, arithmetic. 
Arithmetic has been held to arise out of commercial transactions, but 
men were farmers, shepherds, and sailors before they were shopkeepers, 
and the farmer, shepherd, and sailor need a rough calendar such as that 
of Hesiod’s épya kai yuépa. Cf. Epinomis ggt b 5-992 a 3. 

4724-6. viv 8 tpépa ... dpeOudy. Aeschylus also, in the Prometheus, 
a play saturated with the spirit of the early ‘ sophistic’, mentions the 
determination of the celestial periods (the calendar) as one of the chief 
boons bestowed on men by Prometheus, and immediately afterwards 
speaks of arithmetic, probably meaning to na a connexion between 
the two: Av & ovdey atrois oure XEtpLaATOS Téxpap, | OUT * dvBepudous 7 POS, OUTE 
kaprriptov | Ogpous BéBatov,... ore dy oh dvroAas sg dorpwy eka... 
Kai pny apOpsv, ELoxov copicpdrwy | efnipoy atrois. (P. V. 454-460). 

4747. THS TOU waytds décews. An allusion to the fifth-century name 
of cosmology rept dicews ioropia (Cyryots being substituted for the Ionic 
term ioropin). Cf. Phaedo 96a 7 where Socrates says véos dy Gavpacras 
ws erefpenoa Tavrys THS Goptas Hv by Kadovor wept PYcews ioropiay, Showing 
that even in 399 an old man could use this rather antiquated name. 

47 DI-2. of petLov dyabdv ... dx Oedy. Cf. Phelebus 16c 5 Gedy pay eis 
avOpwrovs Soci, as ye xatahaiverat ép0i, roBtv ex Oewv eppipy Sut Tivos 
IIpopnbews apa avoratw Twi wupt. The reference there is more 
particularly to dpiOunrixy, the science of number. Even here, we must 
not forget, it is a Pythagorean who is speaking, so that dpcOuyrexy will be 
at least a very important constituent of the ¢iAocodia which he is praising. 


46 e5-6—47c 7-d1 295 


47b 4. Sprotuev, not ‘hymn’, ‘celebrate’, but ‘harp on’; cf. Profugoras 
317.25 ot roAdo. . . arr’ dy otro dtayyéAAwor, ratta tyuvovow, ‘ re-echo 
what they hear from’ the life of the few prominent men, ib. 343b2 
ypavarres rauta & On wavres byvovow, Rep. vill. 549 € I 60a xalola diAovow 
ai yuvaixes epi Tov ToLovTw vpvery. SO Ar. LE. XV. ix. 1171915 at tuvov- 
prevar (SC. hircar) ev dvot A€yovrar. SBupdpevos Gv Opynot pdm. Lindau 
and St. regarded this as an echo of Eur. Phoentss, 1762 dAAG yap Ti tatra 
Opyva cai parny ddvpopac; the Phoenissae was produced between 412 and 
408, years after any date at which the old Critias, Timaeus, Socrates, and 
Hermocrates (d. 408/7) could be discussing cosmology. But the trochaic 
verses at the end of the play, of which this is one, are apparently not the 
work of Euripides himself. Four of them are borrowed from the Ocdipus 
Tyrannus of Sophocles, and it is therefore quite possible that the remain- 
ing two may also be reminiscences from some older play, added to the 
‘acting version’ of the PAoenissae after the death of the author. 

47 b 6-c 4. tva rag dv odpava .. . naracrncaipefa, The ultimate aim 
of duocodia then is a moral one, the attainment of a certain kind of life. 
Knowledge of the periods of the circles in the heavens and computation 
of their ratios to one another (it is to this that the words Acywopev xara 
pvow opSorytos peracyorres refer) is to lead us to take up the task of 
bringing the disordered and ‘surd’ revolutions of the circles in our own 
souls into a corresponding order. Philosophy is thus the completion of 
the process which was begun by 667 rpody and zrasdevors, and the end of 
the whole is, as the Zheaefe/us had said, that we become ‘like God’. 
The particular ‘ god’ Timaeus has in mind is the ovpavds which is itself 
an evdaipwv Geds. For the Pythagorean source of this conception of the 
girccodos as a man who is ‘remaking himself ’ so as to be ‘like God , 
and of science as the great instrument of regeneration see Bt. Phaedo 
xlviii-lv, Greek Philosophy, Thales to Plato 41-2, 244-5, EGP; 82-4, 
art. Pytuacoras in £RL. The present passage should be added to the 
rest of the evidence that the maxim érov 6e@ comes from the Pytha- 
goreans. 

47C4-€2. duvijs re 84... €568. The same thing is true about hear- 
ing. Its chief value is that it enables us to apprehend ‘ discourse ’ (Acyos) 
and to perceive musical intervals and scales (dppoviac), and the great 
object of busying ourselves with ‘ consort of sweet sounds’ is that we may 
make our inner life a true melody. Compare the saying quoted at Phaedo 
60 ¢ 3 that drovodia is peyiory povorxy and Bt.’s note i /oc., and remark 
particularly that the statement that the Pythagoreans ‘ purged” their souls 
regularly by music comes from -Aristoxenus who had known the last 
Pythagorean scientific men personally. The famous doctrine of tragedy 
as a xa@apors is pretty clearly connected with this. 

4707-d1. Scov 1’ ad ...800dy. The reference is plainly to song as con- 
trasted with speech (Adyos), but the exact grammatical construction of the 
clause seems to me uncertain. Chalcidius, Martin, A.-H., Fraccaroli, all 
take the words as a new principal enunciation parallel to Adyos... reraxrat, 
construing dcov povorxyis dwvy ypyoiuov mapos dxonv Sofév dort appovias 
évexa, ‘and all song (all that part of povoiwy which is vocal) has been 
given us likewise for the sake of dppovia, i.e. to lead us to the study of the 
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ratios corresponding to the fundamental consonances. This implies that 
we ‘understand’ an éo7i with ypyoyscv. We might, however, take 
the whole clause from dcov to dofév as a second subject to réraxra. 
‘Speech and all song, which has been given to us for the sake of 
melody, are both ordained for this very end’, viz. the end of leading us to 
the Bios drrcdcodos, and I suggest that this is the true construction. As 
to the words wpés dxonv: are they to be taken with ypyoinov or with the 
words which follow? Should we render ‘all music which is of use to the 
voice with a view of being listened to’, or ‘ all music which is of use to 
the voice (has been given) that we may listen to it’. I incline to the 
second view as giving a better sense, and take T. to mean that the end of 
vocal music is not to give mere p/easure to the singer or the hearer, but to 
be so listened to that it may awake us to the perception of the melodic 
intervals. The punctuation of St., M., Hermann in d4, which puts a 
comma after yty and thus makes doxet a principal verb, leaving a second 
Soxet to be understood with xafazep viv, seems to me intolerable. (Bt.’s 
punctuation is that adopted also by Jowett and Fraccaroli.) So I would 
render the whole sentence, ‘For speech has been appointed for this very 
purpose and contributes most of all to it, and again all vocal music, which 
has been given to us that we may listen to it with a view to the 
apprehension of melodic form, (serves this end).’ 

Aristotle reproduces this estimate of the value of hearing, but with a 
distinction, at de Sensu 437211 ‘per accidens hearing contributes more 
than any other sense to intelligence, for the cause of learning is discourse 
and discourse is apprehended by hearing, not per se but per acctdens, since 
it is made up of words each of which is a sign (ovsBoAorv) of something. 
Hence, as between those who are congenitally deprived of one of the two 
senses, the blind are more intelligent than deaf-mutes’. Ar.’s point is 
that what hearing apprehends is sound or noise, and noise, as such, is not 
significant. Most noises are ‘unmeaning ’. This is why he says that it is 
per accidens that hearing is so important for intelligence. 

47d 2-g. ovyyeveis ... wepiddors. For the circles in our souls are 
constructed on the same plan as those in the yuxy of the ovpaves and the 
ratios corresponding to the melodic intervals were the basis of the whole 
plan of the cosmic yuvy7. Thus to Timaeus it is no mere fancy that our 
souls are instruments with the same ‘scale’ as the otpavos. It is precisely 
because they are made to give that scale that our souls and the ‘ universe ’ 
can ‘vibrate sympathetically’, Hence the reason why we can attain 
by discipline and philosophy to catching the ‘music of the heavens’ is 
just that the circles in our souls can execute revolutions answering to 
those in the heavens. The reason why only the diAdcodos ever attains 
to this peyiory povorxy is that the revolutions of our circles are thrown 
out of gear by birth and that it takes 6p67 rpopy + waidevats + firocodia 
to get them into gear again. The thought here expounded by Timaeus 
is not only the real meaning of the saying that ‘ philosophy is the highest 
music’, but is also the very principle assumed by Socrates as the basis of 
the early education of character through aesthetic taste in Ref. iii, so that 
there again we discover the closeness of the relations between Socrates 
and Pythagoreanism. 
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47d 3-4. obx ep’ HSoviv ... xpyowos, the current view being that art, 
including poetry and music, is a mere ‘amusement’ intended simply to 
give pleasure at any cost. Cf. the indignant protest of Zazs ii. 656¢ 1 
Orou Oy vopot KaAws eiot Keimevor 7 Kal cis TOY Exetta ypovoy ExovTal THY 
wept Tas Movoas Taweay Te Kal madiay, oiopeBa éerer Gat TOLS TOUNTLKOLS, 
OTL ep av aurov Tov roinprny ev TH TOT EL TépTry pvfpov 7 péAous 7, 7 pyparos 
éxopevor, TovTo diddoKovTa Kai TOUS ToOY etvopuv Taidas Kat vous €v TOLS 
Xopots, Ore av TUxy amepydleabat mpos dpernv 7 poxOnpiav;* So Aristotle 
holds that it is merely an acctdens of good music to be 7du, Pol, © 
1339» 31 ovp Be Bnxe b€ TOLS dvO pumas move Oar Tas madtas TéAOS" exer av 
tows 7OoMnVY Twa Kal TO réXos, GAN’ ov THY TuXoUTay, Cnrowres b€ TAUTHY, 
AapBavovow ws ravrnv éxeiyvnv ... (ib. > 42) ov pv GAA Cyryréov pyrore 
Touro pev ovpPBEeByxe, Taywwrépa 8 abris 7 pros eoriv 7 Kata THY cipnuevynv 
xpecav. For the common-place view cf. e.g. diacot Aoyot 2, 28 (Diels 
fr. d. Vors.? ii. 339) romntas 5& papripas érayovras, (ot) mori ddovay, ov 
wor dAabeav roevyrat (‘whose aim is the entertaining, not the real’.) 
And compare Milton’s saying that the poet should make his life a poem. 

474 7-e2. nai puOpds . . . €568y. The best comment on this is 
furnished by the account given in the Laws of the way in which the first 
random kicks and sprawlings of children may be transformed into rhythmic 
dancing and the value of this discipline for the early training of character. 
Cf. Laws il. 653d 7 dyoiv dé 76 veov array ws Eros eElzreiy TOS TE TWpACt Kal 
Tais pwrais novxiav ayew ov dvvacba, mivetrGac 5é aet Cyreiv nai pbéy- 
yerGar ... Ta pev ov aGAAa Loa ovx eyew aicOyow Trav év Talis Kunoeow 
tagewv ovde dtagkiav, ols 57 puduos ovopa Kat dppovia’ Hyiv S€ ovs Etropev TOUS 
Geovs ovyxopevtas SeddaGat, rovrous elvat Kai Trois Sedwxdras THv évpyOpov 
TE Kat évappovnov aicOynow pel’ ndov7ys. 

47©3—48e1. Ta perv odv wapeAnduOdra . . . Adyew. Timaeus now 
proposes to begin a great part of the story of creation over again and to 
tell it with more exactness and detail. So far we have 17 the main (dv 
Bpaxéwv) been dealing with the rational or final cause of the otpavos, 
showing how its general plan answers to the Creator’s purpose to make it 
the ‘ dest of all possible worlds’. (he reservation rAqv Bpaxewv refers to 
the account of the mechanism of vision with its appendix on reflections in 
mirrors.) In the rest of the dialogue we shall mostly be concerned with 
the subordinate machinery by which the result is attained, theories about 
the molecular structure of the ‘four roots’, the chemical composition of 
bodies, the tissues of living organisms, and the like. In fact, we are at 
last entering on ‘ positive’ science. For our former purpose it was enough 
to say roughly that the body of the otpavds is made of the four 
Empedoclean ‘roots’, and that the bodies of the lesser organisms it 
contains are in their turn compounds of them. But now we have first to 
see whether we cannot analyse the ‘roots’ themselves, and then to try, if 
we can, to specify the formulae of combination characteristic of the various 
compounds of them. We have been talking all along as if we knew 


1 Cf. also Laws ii. 658 e 6 ovyxop 2] TU ye ToToUToY Kai bya Tos moAXols, Sei THY 
povaikny ySovp KpiveoBat, BY pévto Taw ye émrvydvTrov, dAAG oxeduv éxeivny elyat 
Movoay KadXarny fyris Tous BeAriorous wat leavas wenaideupévous réepmer, partoTa be 
fyris €va roy dperp te wal wasdeig diapéporra, 
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exactly what earth, water, air, fire are, though we have never defined any 
of them. This is quite proper according to the theory of scientific method 
explained in the Phaedo, We have ‘assumed’ (treOépe6a) that there are 
these ‘roots’ and deduced the ‘consequences’ (ra ovpBaivovra) of the 
‘assumption’ (trofects), that a divine intelligence makes a world by 
combining them in the best way. Now we proceed to examine our 
vroGeacs itself and to ask whether these ‘roots’ are not themselves of a 
complex character, so complex that not only may we not call them the 
atoyxeia, elemenia, ABC of nature, but must not even call them 
‘syllables’ of her language. The point then is that T. is now leaving 
‘divinity’ and about to propound a scheme of mathematical physics. 
The assumptions which had been sufficient so long as we were mainly 
concerned with natural theology are much too crude for this new purpose. 
We must therefore seek much more ultimate dpyat of body. In doing so, 
T. is turning from the ‘true airia’ to study the subordinate ovvarria on 
their own account, and it is therefore quite in place that he should call 
attention to the change in standpoint. 

If we bear in mind the teaching of the Phaedo (101 d), that one should 
first examine the consequences of one’s initial assumptions before one 
goes on to ‘give an account’ of the assumptions themselves, there is no 
reason why we should doubt that from the first Plato meant to make 
Timaeus work with the Empedoclean roots so long as he found them 
adequate for his purpose and then attempt an analysis of them, just as he 
is getting to the point where he will find it necessary to admit the 
possibility of their transformations into one another. So long as he does 
not need to recognize that a volume of one of these ‘roots’ may be 
transformed into a volume of another, there is no need to attempt to get 
behind them. But the whole scheme of physics which he is now about 
to expound depends on the interchangeability of three of the ‘roots’ with 
one another. The analysis by which it is explained why these three are 
interchangeable is absolutely necessary at the stage where it is brought 
in and would have been superfluous at any earlier stage. Again the 
analysis itself is just the sort of thing we should expect if Timaeus was 
at once a Pythagorean mathematician and, like Philolaus, an adherent of 
the Sicilian medical school, and, as we shall see in the sequel, this is what 
he is depicted as being. He would have to face the very question he is 
just about to raise, how to bring the biology and sense-physiology of 
Empedocles, which was founded on the acceptance of the four ‘ roots’, 
into one coherent scheme with the Pythagorean mathematician. Hence 
theories like that propounded by Wilamowitz, who fancies that Plato had 
written the Zimacus down to 47¢ before he fell in with the works of 
Democritus, from which he discovered that he must begin his account 
of nature all over again, are really simply superfluous. There is no need 
to bring in Democritus, and it is perhaps most likely that Plato had never 
read his works. We cannot prove such a proposition, but we shall at 
least see that there is not a single sentence in the Zimaeus which shows 
any knowledge of Democritus. Moreover, it is very doubtful whether 
Plato would have learned anything from Democritus if he had read him. 
With all his eminence as a stylist and man of letters, Democritus belonged 
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to the most reactionary of all schools in cosmology. If Plato, whose 
main connexions were with Italian Pythagoreans and Eleatics, had ever 
heard of him, it was probably as one of the antiquated persons who still 
continued to believe in a ‘flat earth’. And I do not believe that if Plato 
had wished to criticize Democritus he would have put his criticisms into 
the mouth of an elderly fifth-century Pythagorean.* 

47 © 4-5. 814 vou Sedinproupynpdva . . . bs dvdynys yryvépeva. Note the 
significance of the change of verb, The effects of vots are ‘the works 
of its hands ’, those of dvay«y merely ‘occur from dvayxy’. The distinc- 
tion is intended to make it quite clear that the purposiveness ascribed to 
God is genuine purpose, not that substitute for it which some modern 
philosophers call ‘de facto teleology’ or quast-teleology’. There is no 
guast about the Theism of either Timaeus or Plato. 

Henceforth vots and avayxn are the regular names used for what have 
hitherto been distinguished as the true airéa or the airia which is an 
éudpuv dvow and its ‘accessory’ or ‘accomplice’. The name seems to 
carry Pythagorean and Orphic suggestions. This is shown by the fact 
that it is given to the goddess who constructs everything and ‘holds lots’ 
(xAzpor) in the second part of the poem of Parmenides, and also explains 
why ’Avay«y is the central figure in the myth of Er in the Repudiic. But, 
as Proclus rightly insisted in commenting on that myth, the dvayxy of 
the Zimacus is not this great Orphic-Pythagorean figure. The goddess 
of the Republic ‘presides’ over the destinies of all things and is an 
unmistakable symbol of intelligent divine purpose and providence, In 
the Zimaecus dvdyxn has definitely the part of ‘ understrapper’ and is con- 
trasted as unintelligent and purposeless with the éudpwv gdvots, or, as 
Proclus puts it, the ’Avay«y of the Republic dpye Gea, the dvayxn of the 
Timaeus is only KiVyTiKT) TwpaTwv. Clearly then the avayKy of our 
dialogue is not the great Orphic-Pythagorean figure which became 
the Fatum or eivappevn of Stoicism and has inspired Ilorace’s ode to the 
diva gratum quae regis Antium (C. i. 35). I can only account for the 
common éxwryua by supposing that Timaeus is deliberately deposing 
the Orphic ’Avdyxy to a subordinate place in the scheme of things. This 
must be done with a specifically theistic purpose, to exclude all danger 
of making the supreme goodness and wisdom what the Stoics in fact 
made it, an impersonal ‘immanent’ world-force. Proclus is also clearly 
right in distinguishing the dvdyxn of which Timaeus speaks from the 
eivappevy of the Politicus myth. That is a force which is supposed to 
act only in that half of a complete ‘ cycle’ when God has retired from the 
helm (Politicus 272 e 6), whereas dvayxn here is the permanent ‘ accessory ’ 

1 The ‘ fresh start’ is thus exactly like that made in the closing pages of Repud/ic 
E, where we discover that our ¢@vAawes have to be men of science and dialecticians. 
In both cases, the alleged ‘fresh start’ arises naturally in the development of the 
argument, and in hoth it has been made, equally unwarrantably, the basis for idle 
speculations about Plato's methods of composition. 

2 Proclus in A’emp. (Kroll) ii. 206 ef oby atrn pév 4} Avaynn Sew apxet, Yuya 
yoepay émBéBnxev, modnyer TH BovdAfce pory rov Kdopov enpnyévas, Emr pomever TOUS 
Biots raw pepuay Yuyav, . .. éxeivyn 88 Trav awpataw eariv muyntix) Kal ob Tuy 
QUTOKIWnTOW UNoCTdceew, Kal ToUTaY mpocoTWwoa povoy epearwros BeiTat Tov voU,... 


nws dv mpooynxo: TrocovTas aurds degrwaas ax’ GAAnAow olecGai tds auTas elvat bid riy 
dxavupiay Kony ovcay; 
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of Providence in the management of things. Of course, we must not, 
like Plutarch, identify dvay«n with a wholly irrational ‘ bad’ world-soul, a 
sort of ‘metaphysical evil’ in things. ‘Avay«y is not supposed to’ be 
inherently bad; her function is to be the indispensable ‘ underworkman ” 
of vovs in the production of a ‘good’ world, and though not her- 
self purposive she is responsive to intelligent purpose, since we hear 
repeatedly of vovs ‘persuading’ dvayxy. Again we must not confuse 
avayxn with ‘scientific necessity’ or ‘the reign of law’, for she is 
expressly called (48a7) the zAavwpévy airia, the ‘rambling’ or 
‘aimless’ or ‘irresponsible’ cause, probably, as Bt. has said, with 
an allusion to the name zAavyra for the apparently ‘irregular’ members 
of the starry host. Thus it is not the ‘necessary’ but the ‘con- 
tingent ', the things for which we do not see any sufficient reason, 
the apparently arbitrary ‘ collocations’ in nature which are the contribution 
of that which Plato calls here dvayxy. Recognizable law is credited by 
Timaeus to vous, and is just what satisfies Plato himself in the Laws that 
the world is ordered by the Providence of God. Thus, if we want to 
grasp the meaning of Timaeus, we must not take avayxy to represent 
anything inherently lawless and irrational, and yet we must not take the 
word to mean necessity in the sense of conformity to law. We must 
bear in mind that dvayxy is a personification of that which has already 
been described as ‘subserving’ Mind and being Mind’s subordinate 
agent—something which, if left to itself, as zs mever ts, would be, not 1n- 
deed ‘bad’, but indifferent to the worth of the results it produces. We 
might identify this something with what Kant and others have called 
‘mechanical’ causality, but only if we make several important dzstinc- 
frones. (1) Plato emphatically does not mean that some things are due to 
intelligence and others to mere mechanism. ‘ Mechanism’ comes in only 
as the ‘subordinate ’ of intelligent purpose, which is the ‘ principal’ in all 
undertakings. Apparently yvya/ are altogether the products of intelligence, 
but nothing is the unaided product of dyayxy. (2) Also, as the name 
mwAavwpevn airia Shows, this ‘mechanism’, if we are to call it so, is 
supposed to be most prominent in the apparently anomalous, exceptional, 
and singular. I take it this means that where we can see a rational 
connexion in nature we are dealing with what Timaeus calls a creation 
of vots. Especially all arrangements which we can see to contribute to 
an end of intrinsic worth and so to help to make the world ‘ good’ must 
be ascribed to vots. Hence the circular revolutions in the heavens are 
said to be due to vows and even the structure of the eye is described before 
we come to the discussion of the ‘subordinate cause’. But there is in 
the world a good deal of what we may call ‘brute’ fact. We know it is 
there but we do not see ‘ what the good of it’ is, though, if we think with 
Timaeus and Plato, we feel satisfied that it subserves some goodend. Take 
for instance the apparent anomalies of the planets. It was clearly Plato's 
own view, and it is hinted by Timaeus, as Bt. says, that the explanation 
of some of them is that the movements look lawless to us because we are 
viewing them from a moving earth. Now if the earth moves, we may be 
sure ‘it is best’ for it to move and to have the motions it in fact has and 
not others; some intrinsically good end is subserved which would not be 
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subserved by an earth ‘at rest at the centre’, or moving in some way 
other than that in which the earth actually moves. But we do not know 
what this end is and consequently do not see zwAy it is best that the earth 
should have just the motion it actually has. That it ‘goes up and down 
on the axis of the all’ or ‘ revolves round the central fire’ at such and such 
a distance and with such and such a period are to us mere ‘ brute’ facts 
or ‘ultimate collocations’. I think then that what Timaeus means to 
put down to the score of avayxn is not quite what Kant calls ‘ mechanism’, 
It is specifically those ‘ conjunctions ” for which we can see no justification 
in the form of a valuable result, and have to accept simply as ‘ given fact’. 
Thus we should say that what Newton worked out was a ‘ mechanics of 
the solar system ’, but Timaeus regards the execution of a regular orbit in 
a definite period as due not to avayxy but to vous ‘ persuading’ or ‘ over- 
ruling ’ advayxyn. This is because we cam see why it is valuable that a 
planet should move in a closed curve and have a regular ‘ period’. If 
our earth did not move in a closed orbit, it could never have been the 
permanent abode of living beings, and if its period were less regular, not 
only would science never have arisen, but in all probability we should 
never have learned the virtues of foresight, patience, and industry which, in 
fact, the agriculturist learns from having to count on, be ready for, and 
wait for the regular returns of sun and rain in their ‘due season’. And — 
it is good that the earth should be the home of beings who follow virtute ¢ 
canoscenza. But why should the earth further e.g. have the precise dimen- 
sions it has? Why should it not be larger or smaller? Timaeus would 
probably say that in some way the universe would be the poorer, but that 
we do not know precisely in what way. We therefore put the facte. g. that 
the earth's diameter is 8,000 miles, not 5,000 nor 10,000, down to dvdyxn. 
If this is what is meant, it follows that the more insight we get into the 
structure of things, the more we understand how one modification, by 
entailing others, would lead to the destruction of results which have 
intrinsic value, the smaller will be the part in the actual arrangement of the 
ovpaves that our philosophers will have to accept as bare unexplained fact. 
If we could ever have complete knowledge, we should find that avayxy 
had vanished from our account of the world. But since the sensible 
world itself is an det yeyvojevov and never complete, there can be no 
complete knowledge of it. So that this last consideration should create 
no difficulty except for persons who are dull enough to take the personifica- 
tion of dydyxy literally. When we bear in mind that dvayxy is by defini- 
tion a system of conjunctions which subserves the purpose of vovds to make 
the world ‘as perfect as a ycyvopevov can be’, we shall see, I think, that 
what has been said is a legitimate expansion of the actual words of 
Timaeus. Note that the contrast of vods and dyayxy is worked out on 
definitely Pythagorean lines; the ‘random’ or ‘arbitrary’ motions set 
down to dvayxy stand to the definite motions referred to vovs as their 
apxn exactly as dretpov to repas.! An interesting illustration of the distinc- 


1 A good example of the sAavwyéyn alria is afforded by Newton’s gravitational 
astronomy. The ‘rational postulates’ of the system are the three Newtonian ‘ laws 
of motion’, but the ‘appearances’ are not deducible from these alone, but from the 
laws of motion f/us the further assumption that between any two material particles 
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tion which Timaeus calls that of vots and dvdyxy from the biological 
point of view is afforded by the opening chapter of Aristotle de Partitus 
Animatium A, 6394 ff., where there seems to be conscious reproduction of 
the Platonic phraseology. Aristotle is arguing that the old ductxor left the 
main problem of anatomy and physiology untouched. They thought they 
had accounted for the structure of our organs when they had said what they 
are made of, (the mafertal cause). But an even more important question 
is that of the jiza/ cause of these organs, (what they are meant to do) ; 
this you can only learn by studying their functions, seeing what advantage 
they confer on their possessor. That there is something analogous to 
purpose in nature, i.e, that all organs and tissues contribute to some end 
which is of value to their possessor, is clear. ‘We say fhus ts for the sake 
of that in all cases where a process is found to culminate in a certain 
result if it be not artificially hindered’ (c7rov av datvyrat réAos rt mpos 6 7 
kivnos mepaiver pydevos éurrodilovros, 641> 24). In fact the reason why 
we can devise arts and crafts which aim with conscious foresight at 
achieving a result, such as building a house or curing a patient, is that we 
have in us a spark of intelligence which we have derived from the 
corresponding principle in nature. The real answer to the question zy 
a creature has e. g. lungs, or even to the question what a lung is, is given 
by explaining what it does in the working of the living body. Anistotle 
explains, therefore, that in anatomy and physiology we have first of all to 
discover the ob €vexa or reAos, the ‘what for’ or final cause, of each 
structure. The question what the structure is made of, what is its ‘matter’, 
though important, is subsidiary, This ‘material cause’ he calls ro ef 
avayKns, the szne qua non (642% 1-10), giving as an example the iron or 
other hard metal of which an axe-blade is made. If you want to cut wood, 
you must have iron or the like to make your implement of. But in 
explaining what an axe is, the first thing is to explain what it is intended 
to do. It is a better definition of an axe to say that it is ‘an instrument 
for cleaving’ than to say that it is an iron thing, though a complete 
account of the axe would go on to point out that hard workable material 
like iron is a sine gua non of our having serviceable axes. (So all through 
the de Partibus Aristotle opposes the consideration of ro BéAriov, the 
function subserved by an organ, to that of 76 dvayxaiov, the mere 
explanation of the way in which the general mechanism of the body 
makes certain arrangements of the organs inevitable.) If we remember 
that we have to be content to accept the presence of iron in the solar 
system as ‘ brute fact’, we shall see that Aristotle's distinction between the 
ov évexa or final cause and the szze gua non, or, as he calls it, the é¢ 


there 1s a gravitational attraction ‘directly proportional to their joint mass and 
inversely proportional to the square” of the distance between them’. There is 
nothing in the three ‘laws of motion’ themselves to show why ‘ material particles’ 
should behave according to this particular formula. It is a case of * bare conjunction ’ 
or ‘brute fact’. This is the reason why Newton himself felt that there is a causa 
pravitatis, i.e. an explanation of the fact that the gravitation-formula holds, though 
he was unable to say what that explanation is. ‘Hactenus Phaenomena coclorum et 
maris nostri per Vim pravitatis cxposui, sed causam Gravitatis nondum assignavi.... 
Rationem vero harum Gravitatis proprietatum ex Phaenomenis nondum ypotui dedu- 
cere, et Hypotheses non tingo’ (/’rinczfra, bk. iti, Scholitum Generale). 
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troOécews avayxatov (what must be there sf a certain result is to be 
achieved), corresponds exactly to that of Timaeus between the ‘ best’ and 
the ‘necessary ’, as that distinction, in turn, coincides with the distinction 
of the Phaedo between the ‘real cause’ and ‘ that without which the cause 
could not be a cause’. That Aristotle is actually taking the distinction 
from these sources is indicated by the remark made in the de Partrbus, 
that the defectiveness of the earlier treatment of the subject was due to 
the neglect of systematic definition. ‘Progress was, indeed, made in 
this respect in the age of Socrates, but the prosecution of natural science 
flagged (€Angéev), as those who were philosophizing turned away to the 
study of useful virtue and the art of government’ (xpos tiv ypyotuny 
dperyy xat THY ToAurixyy, 64258 29-30). For a good brief discussion of the 
avayxy of the Zimacus see further C. Baeumker Das Problem der Afaterte in 
der griechischen Philosophie (Minster, 1890) 115-26. And cf. the words of 
E. Meyerson L’explication dans les Sciences i, 109, ‘ nous ne pouvons plus, 
a l’heure actuelle, nourrir l’espoir de voir la science résoudre la réalité 
sensible en un mécanisme, ni, en géneral, en aucun systéme rationnel ’. 

48 ai-2. d€ dvdynns nai vod gquotdcews, i.e. éx cverrdcews avdyKys 
xai vou ‘from a combination of dvdyxy and vois’. 

48 a3. ra wXetora. How do we know that vois is successful in ‘ per- 
suading ’ avayxy ‘in the majority of cases’? Obviously this is inferred 
from the growing discovery of rational connexion, as science advances, 
where at first we began by seeing only ‘conjunction ’, to use Hume’s 
famous antithesis, and from nothing else. 

48a5-7. eins... wéguxey. ‘If we are to give a faithful account of 
yéveous, We must bring in the rAavwyevy airta—as it is implied we have 
not done in what we have said up till now. What omission is intended 
to be signalized? We see from 48 b below that the defect in the former 
narrative is meant to be that it merely assumed the four ‘roots’ as some- 
thing ultimate. This is now to be corrected by an account of their 
yéveors Which turns out to be an analysis of their respective molecules into 
their simple geometrical constituents. How can the performance of this 
analysis be spoken of as the introduction of the rAavwyevy airia into our 
theory? In this way. We took it before as something calling for no 
explanation to speak of that there are just these four ‘roots’. On con- 
sideration we see that what is distinctive of the ‘roots’ is their geo- 
metrical structure. On more serious reflection it occurs to us that the 
four geometrical forms characteristic of their respective molecules are 
only a selection out of the infinitely numerous possible configurations in 
space. This selection is presumably the work of purposive intelligence 
aiming at a ‘good’. In a more complete theory, therefore, we must 
start further back. We must start with the infinity of possible configura- 
tions and explain the principle on which just these four have been 
selected for the corpuscles of the ‘roots’. Put into the form of a ‘story’ 
of creation, this will mean beginning with a state of things in which the 
corpuscles have not yet received these precise and definite configurations, 
in fact an azrepoy Of geometrical configurations in three dimensions. 
This consideration of a state of things in which definite molecular 
structure does not yet exist is what is meant by bringing in the rAavwpery. 
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airta. The selection of the four definite forms which correspond to the 
four ‘roots’, on the ground of a property peculiar to them which will be 
pointed out, is a case of ‘ vots persuading dvayxy’. 

7 dépew mépuxey, The phrase is correctly rendered, so far as the 
words go, by St.’s ratione qua ipsius natura fert, ‘so far as its nature 
permits’. But it is not quite clear whether the literal meaning of the 
dépe is (2) ‘endures’, ‘puts up with’, hence ‘admits of’, or (4) ‘tends’, 
To me it seems that @épee means ‘endures’; we must take dvdyxy into 
account ‘as far as its own nature admits’. The qualification is necessary 
because you cannot give a complete explanation of the wAavwpeévy airia, 
since its very nature is such that it always leaves you with a residue of 
unexplained ‘conjunction’ on your hands. If you ever succeeded in 
complete ‘ explanation’, you would have seen exactly wha/ every arrange- 
ment in nature is ‘good for’, and then there would be no mAavapery 
airia, left in your theory. Cf. Whitehead (Concep/ of Nature 141-2), 
‘Nothing in nature could be what it is except as an ingredient to nature 
as it is.... The isolation of an entity in thought, when we think of it as 
a bare ‘it’, has no counterpart in any corresponding isolation in nature.... 
The laws of nature are the outcome of the characters of the entities 
which we find in nature. The entities being what they are, the laws 
must be what they are ; and conversely the entities follow from the laws. 
We are a long way from the attainment of such an ideal, but it remains 
as the abiding goal of theoretical science.’ The recognition of the 
rAavwevy airia Means just that this ideal is and will always remain ‘a 
long way off’. 

48 b 2-3. wepi trav téTe ... ToUTwy. ra Tore, ‘the former inquiry ’, refers, 
as A.-H. Says, to the account of ra da vov dedyproupynjieva. More 
precisely the reference is to 27 e ff., where the ‘ appropriate ’ dpyy for our 
whole discussion was the distinction between oy and ytyvépnevov. dpyy 
here means simply ‘starting-point’ for a discussion, We have now to 
ask ourselves in the same way whether it is a sufficient starting-point for 
mechanics and chemistry to assume that there are four primary bodies 
and that we know just what their properties are, or whether we must 
start this kind of discourse further back by analysing the ‘ roots’ into still 
simpler constituents. The real reason why we have to take this second 
course is that Timaeus holds that in what we should now call chemistry 
we meet appearances which require us to admit the transmutability of three 
of the four ‘roots’. Therefore we cannot treat the ‘roots’ as ultimate. 
We have to explain the transmutability of three of them and also the 
intransmutability of the fourth. That Timaeus is specifically referring 
back to the passage indicated is shown by the correspondence of the 
prayer at 48 d 4-er with the similar prayer of 27d. Unless our whole 
method of interpretation has been mistaken, Timaeus does not mean to 
say that the ‘roots’ once existed before the function of any world, and 
that a formless chaos before them. He means that so far we have talked 
of these ‘ roots’ exactly as if every one understood without explanation 
just what cach of them is, and as if further account of them were as 
unnecessary as impossible. Now we have to ask whether it is not both 
possible and necessary to make a scientific study of this yéveors, this con- 
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struction or structure. This is done, in fact, by a ‘corpuscular’ theory, 
the differences between the ‘ roots’ being held to depend in the end on 
geometrical differences between their corpuscles. Pythagorean mathe- 
matics are going to take us behind the postulates with which the biologist 
Empedocles was content to start. 

The general idea expressed in the formula that dvayxy is the ‘ accessory’ 
or ‘accomplice’ of yous in the scheme of things reappears in Aristotle as 
the repeated assertion that ‘God and nature’ do nothing ‘in vain’ 
(uarnyv), i.e. without an end of value which is subserved. This does not 
mean that nature is like a workman deliberately aiming at a foreseen 
result, but simply that all natural arrangements subserve a function, have 
a use, and that to understand any structure we need to know its function, 
the benefit it confers on its owner, Nature ‘does nothing in vain’, or, 
as Ar. also says, ‘acts for the best’ in the sense that its machinery is just 
that which is adapted to the production of intelligent and moral beings. 
How completely Ar. agrees with Plato about this comes out most clearly 
in a passage (de Partibus Animal, A. 687% 8) where he criticizes the old 
physicists exactly in the tone of Plato’s Zaws. ‘ Anaxagoras says that 
man is the most intelligent of animals because he has hands. The 
rational view is that he has hands because he is intelligent. For the 
hand is an implement, and nature, like a sensible man, regularly distributes 
her implements to those who can use them. For it is more in place to 
give flutes to a flute-player than to assign flute-playing to him who 
possesses a flute, as this is making the minor an adjunct to the major and 
more important, and not the worthier and major an adjunct to the’ minor,’ 
[Ar. means that it would be silly to distribute the instruments to the 
members of the band at random and then expect the man who happened 
to get a flute to play ‘first flute’. The sensible thing is to see that each 
instrument is given to the man who knows how to play it.] ‘If this then 
is the better way, and if nature produces the best the conditions allow of’ 
(ex trav évdexopevwy mrovet TO BéATioTov, Where the évdexoueva, the initial 
restrictions, answer to T.’s dvdyxy), ‘ it follows that man is not the most in- 
telligent animal because he has hands, but has hands because he is the most 
intelligent. For the most intelligent being can make a good use of more 
implements than other creatures, and the hand is not one implement but 
many... . 90 nature has assigned the hand, the most useful of implements, 
to the creature who is capable of altaining the widest range of accomplish- 
ments (76 Acioras Svvaperw SéfacGat réxvas). 

48 b 3-5. thy 5} apo ris ovpavod ... wdOy. The two problems meant 
are (a) the specification of the characteristic corpuscle of each ‘ root’ 
(xrupos ... dvow), (4) the resolution of the corpuscles themselves into 
their ultimate geometrical elements as specific determinations of the 
spatial continuum, the ‘construction’ of the corpuscles out of ‘ triangles’ 
(7a apo Trovrwy 7a8n). 

48b 5-6. viv ydp oddeis . . . preprvuxey. The influences drawn from 
these words at EGPA. 293 n. 3 are hardly warranted. There is no 
special allusion to the ‘regular solids’. atray refers to the Empedoclean 
roots, which have just been enumerated. All that is meant is that no 
physicist has investigated the structure of earth, water, &c. duly. The 
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names have been used as though they had a definite signification, too 
familiar to require any explanation. But Timaeus holds, as is explained 
later on, that each of the four names is currently given loosely to a great 
range of bodies of mixed structure. 

48b7. dpxds. In the simplest sense, ‘ beginnings’, ‘ starting-points’ 
(of a Adyos wepi dvcews). Empedocles begins his Adyos about ¢vais by 
saying ‘there are four bodies of which everything is made, earth, water, 
&c.’, just as if his hearers knew beforehand exactly what earth is or what 
water is, and needed no enlightenment on that point. It might be worth 
considering whether the use of dépyy in the philosophical sense of ‘ first 
principle ’, ‘ ultimate’, ‘source’, and so forth is not historically derived 
trom this sense of ‘ starting-point of a dscourse’,s The dpyacof the puoexds 
are just the things with which he ‘ begins his story’ of the xédapos. 

48 b 8. orotxeia toi wards. Literally ‘ the ABC of everything’. On 
the whole history of the word and the varied meanings it acquired, one 
should study Diels’s essay Eiementum, Leipzig, 1899. The word first 
occurs in extant philosophical literature at Zheaefefus 201e1, where 
Socrates says that he seems to remember having heard ‘ina dream” a 
view of ‘some persons’ that the ABC of things, the elemenifa of which 
they are built up, as syllables and words are of letters, Acyov ov« eyes. 
This is explained to mean that you can ‘ give account of’ a ‘syllable’ by 
spelling it, as when you say that the first syllable of Socrates’ name is 
S-O. But you can’t spell out the letter S or the letter O. Ifa man isnot 
directly acquainted with the sound of S, you can’t reveal it to him by 
analysing it into any combination of simpler sounds. So, according to 
the ‘persons’ in question, scientific knowledge (émurjun) consists in 
knowing what simple constituents make up a complex. But you cannot 
have ‘knowledge’ of the simple constituents themselves, you are 
‘acquainted ’ with them but do not ‘know’ about them (Joc. ci/. 202 a 8 
viv d¢€ ddvvaroy elvat étioty Tov rpwrov pyOAva Adyw... Ta SE éx TovTwY 
709 TvyKEipeva, WoTrEP aU’Ta TémEKTAL, OUTW Kal Ta dvOpaTa avTray cupTAa- 
xévta. Aoyov yeyovevat’ . . . ovtw 67 Ta pey oTotyeta dAoya nal dyvwora 
clvat, aicOyra de’ ras b€ ovAAa Bas yowords Te Kai pytas Kai dAnOet do€y 
Sogacras. (Bt., who otherwise gives an excellent account of this passage 
in Greek Philosophy, Thales to Plato 250-2, should not have used the 
misleading expression that it is a theory of ‘unknowable simple reals’. 
That suggests doctrines of the type of Herbart’s, in which we are 
supposed to have no cognition at all of the ‘reals’. According to the 
persons to whom’ Socrates is alluding we are supposed to be directly 
acquainted with them ; all that is denied is that we can ‘know about’ 
them. The distinction is exactly that which has reappeared in recent 
philosophy as the distinction between ‘knowledge of acquaintance’ and 
‘knowledge aéout’.) There has been much discussion about the source 
of this theory. There is pretty obviously a reference to some actual 
persons who had held that we can apprehend the A BC of nature directly, 
but cannot ‘give account’ of the letters, Some have brought in 
Antisthenes (commonly but wrongly" called the founder of the ‘ Cynic 


1 As Wilamowitz has said in his vigorous protest against ‘ Antisthenes-Legende’ in 
his recent /aton it. 163-4, it ought to be obvious (1) that there were no ‘ Cynics’ before 
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school’), here as in many other places where there are obscure personal 
allusions in Plato. The only excuse for this is that Aristotle, discussing 
this very theory (A/ef. H. 10435 23 = R.P. 286), incidentally remarks that 
it gives some colour to a difficulty raised by ‘the Antistheneans and such 
uncultivated persons’ (wore 4 drropia Hv of ’AvricOeveror Kai of odrws aral- 
Sevrot Wropovv, éxe tia Kxatpov). The amopia was that you cannot 
explain what a thing zs (its ovata) by a definition, you can only explain 
what it is /rke, as e. g.—(I take the illustration to be Aristotle’s own)}—you 
cannot make a man understand by language what silver zs, though you 
can explain that it is like tin. The difficulty was thus that a definition 
only gives you predicafes or qualities of a thing, never the thing itself 
(which is tacitly assumed to be the ‘owner’ of the qualities), since 
a definition is a predication (rév yap dpov Adyov elvat paxpov, ib. 10435 26). 
There is really no very special connexion between this imaginary 
objection to definitions (which Aristotle treats contemptuously as due to 
amaevota, ignorance of logic), and the view mentioned by Socrates in 
the Zheaeletus, which is the real topic Aristotle is considering. According 
to that view you can define and ought to define everything except the 
ABC itself by analysing the complex ‘ words’ of nature back into their 
syllables and letters; science consists in performing this analysis. 
According to the view ascribed by Aristotle to the ‘Avrio@éveto, no 
definition is of any value at all. The dzopia, which Aristotle treats 
merely en passanf as an ignorant blunder, belongs to general logical 
theory; the doctrine of which Socrates is speaking in the Zhcaele/us is 
manifestly a physicist’s theory of the structure of nature. Now Antisthenes 
was notoriously not a physicist at all, but an obstinate disputant, a 
rlietorician and a moralist. Also, as we see from the P/aedo, Antisthenes 
was a close associate of Socrates down to the time of the latter’s death. 
So that it seems absurd to represent Socrates as ‘dreaming’ that he had 
heard the theories of Antisthenes.' Cf. C. Ritter, P/asfon i. 209 ff. 

Diels, rightly seeing that the theory must be that of a physicist, 
suggested in his Evementum (pp. 13 ff.) that it comes from Democritus, on 
the ground that Democritus notoriously compared the atoms of his 
theory with letters of the alphabet and the complexes they form with 
syllables (Aristot. Afeé. A. 985>4ff. = R.P. 192). If Plato himself 
knew nothing of Democritus, this cannot be the true explanation. In 
any case it would not be safe to infer that Democritus was the originator 
of the comparison he used. Indeed there is an obvious reason why no 
atomist is likely to have invented it. The AAC of a language, of course, 


Diogenes, the dwAoxvoy, and (2) that there never was a Cynic ‘ school’ at all, there 
was only a coterie of § originals’ like Diogenes and Crates. A school means organi- 
zation, regular teaching and a common theory, and it is ridiculous to talk of these in 
connexion with men whose whole notoriety was due to their offensive personal 
eccentricities. 

1 See in the same sense Burnet Greek Philosophy, Thales to Plato 251-2. It has 
been suggested that Antisthenes only put forward the theory after the death of Socrates, 
who therefore has to become acquainted with it in a prophetic ‘dream’. There is 
no evidence whatever for this suggestion. If other considerations pointed to Antis- 
thenes, we might be allowed to venture on it. But they all point to a physicist or 
physicists as the real authors of the doctrine. 
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must contain only a finite, and not very numerous, set of simple signs. 
The atomists held that the variations in size and shape among their 
simple bodies are infinite, and it is not very natural to compare an 
infinite aggregate of different ‘figures’ with an ABC. Presumably 
Democritus borrowed his illustration from some one else whose theories it 
fitted better. Now we know that the Pythagoreans held that bodies are 
made of regular geometrical figures. This is the standing presupposition 
of Aristotle’s arguments against the Pythagorean doctrine that things are 
‘numbers’. We get it in our own dialogue, when Timaeus proceeds to 
build up all bodies out of the ‘regular solids’ and these figures them- 
selves out of two different kinds of primary triangle. He, so to say, 
constructs the words of the language of nature out of an alphabet of 
two letters which can be combined so as to produce four syllables. It is 
exactly the type of theory which would most readily suggest the idea of 
an ABC of a few ‘letters’ with which the whole book of nature can be 
written. Hence, with Bt., I think Professor Lewis Campbell was on the 
right track when he suggested in his edition of the Zheaefefus that the 
persons of whom Socrates had ‘dreamed’ were Pythagoreans. Perhaps 
the Zimaeus helps us to explain the reference to the ‘dream’, The 
conversation of Socrates with Theaetetus is supposed to take place in the 
very last weeks of Socrates’ life, just before his trial. If the Pythazoreans 
of the fifth century used the comparison, and if Socrates had met some 
of their leading men and conversed with them about cosmology more 
than twenty years before, we can quite understand why he speaks in his 
old age of a ‘ dream-like’ recollection of something he had heard so long 

ago from men still older than himself. I do not think it necessary to 
suppose that the allusion is to theories which had sprung up after his 
death. (The idea of the ABC recurs in Bacon’s well-known conception 
of the ‘true forms’ which it is the business of science to discover as not 
More numerous than the letters of the alphabet, and in our common 
metaphor of ‘ reading in the book of nature ’.! 

48 b 8. 005’... év ovddaPis etSeow. Fire, air, &c. are not even 
‘syllables ’, because syllables are formed directly out of the ABC. But 
in the theory of Timaeus most of what passes for ‘fire’, ‘air’, &c. is not 
pure but compound, and even the corpuscles of ‘pure’ fire, &c. are not 
formed directly from his ‘ letters’, the two primary triangles, but only in- 
directly, by first forming their ‘faces’ out of combinations of the two 
primary triangles. Thus it is the ‘faces’ of the solid corpuscles which, 
on Timaeus’ theory, are the ‘syllables’; the corpuscles themselves 
would be words, and the bodies formed of a number of corpuscles the 
sentences, paragraphs, &c. of nature’s book. If it sounds odd to speak 
of nature as a work written in an alphabet of only two letters, it may be 


1 Of the Advancement of Learning, bk. ii: ‘For as to the forms of substances... 
the forms of substances, I say (as they are now by compounding and transplanting 
multiplied) are now so perplexed, as they are not to be inquired; no more than it 
were possible or to purpose to seck in gross the forms of those sounds which make 
words, which by composition and transposition of letters are infinite. But on the 
other side to inquire the form of those sounds or voices which make single letters is 
easily comprehensible; and being known induceth and manifesteth the forms of all 
words, which consist and are compounded of them.’ 
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worth while to indicate a very simple way of constructing the book with 
such an alphabet. Suppose we take an ordinary co-ordinate system of 
three planes at right angles to one another. Any point in space will 
then be completely determined by assigning three numbers, the three 
co-ordinates of the point, We may then e.g. determine any ‘corpuscle ’ 
unambiguously by giving the three co-ordinates of each of its angular 
points, since any two which have the same angular points will be 
identical, We can thus map out the whole distribution of the corpuscles 
at a given moment by giving the numbers which are the co-ordinates of 
their angular points relatively to our chosen axes. Now let us write 
these numbers not in the ordinary ‘denary’ scale of notation, but in a 
‘binary scale’. Then we shall require only two numerical signs o and 1, 
and shall write the series of integers ‘from o to ten’, for example, as 
follows, 0, I, 10, II, 100, IOI, I10, ITI, 1,000, 1,001, 1,010. In this 
way we could contrive to give a very Pythagorean formula for the 
‘distribution of matter at the instant /’ without using any symbols but o 
and 1. We should have reduced our physical ‘ alphabet ’ to two letters. 
48 C2-4. ti pev wept dwdvtwy ... od Antéov. Note that Timaeus is 
careful to say that the analysis he is about to give is not ultimate. The 
apn OF dpxai, Or whatever you like to call them, which he is going to 
take as his starting-points may not be the furthest back which cosmology 
canreach. What he is going to take as the ABC of things may be capable 
of further analysis, only ‘for our present purposes’ we shall not try to 
analyse any further. This is the proper attitude for a scientific man. All 
analysis of nature leaves us with constituents which are relatively simple but 
may quite well prove on minute scrutiny to be only relatively so. This is 
all that is meant, and it is obviously true. So in our own lifetime the 
‘atom’ has given place to the ‘electron’ as the physicist’s simple ‘ real ’, 
and no one, I suppose, doubts that attempts may yet be made to find 
something still simpler than the ‘electron’. Timaeus is explaining that 
since one must make a ‘start’ somewhere, he is content to start with the 
triangles which will presently be introduced, but that he does not mean 
to say that science must for ever regard these triangles as defying all 
further analysis. Possibly we might see in the words one of the rare 
occasions on which Plato allows himself to be detected behind his 
characters. We might fancy that a hint is intended that what was 
ultimate for a fifth-century Pythagorean is no longer so for the Academy. 
But we are not forced to adopt this interpretation. It was part of the 
dialectic method as described in the PAaedo to start by making a 
‘ postulate ’ (irdfeors) and examining its consequences, always bearing in 
mind that the postulate itself may be called in question and will then 
have to be itself examined. In the Parmenides Socrates is represented as 
actually learning this method from Parmenides and Zeno. So that it is 
chronologically perfectly possible that Timaeus, a contemporary of Zeno 
and like him an Italian, should know all about the necessity of holding a 
postulate with the reservation that it may hereafter be necessary to get 
behind it. We must bear in mind that our whole cosmological doctrine is 
‘ provisional’ (an example of eixdres Adyor), and that it would be false in 
principle to ascribe finalily to any part of it. The hint that even in 
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cosmology it might be possible to get further back than the starting-point 
we are adopting is carefully repeated, when we come to the description of 
the primary triangles themselves, at 53 d 6-7. 

48c 4-di. &° GAAo pey odd& . . . dmBadAdpevos epyov. Thus the 
reason for not attempting to start with something still more primitive than 
the dpyxaif which Timaeus means actually to adopt is merely the difficulty of 
doing so ‘in a discourse like the present’, i.e. the intolerable prolixity to 
which the speaker would be condemned if he had to begin his story at a still 
earlier point and to justify his selection of it. If you are to give a general 
sketch of ‘natural science’ as a whole in a single discourse of moderate 
compass, you must not start foo far back from the ‘appearances’. It 
seems to be distinctly implied that but for his undertaking to compress his 
account of yéveors, up to and including the emergence of man, into 
a single ‘lecture’, Timaeus himself is quite capable of starting with 
more remote apxat. 

48d 2-4. wetpdcopa...Aédyew. There is no variant of any im- 
portance in the text of these words in MSS. or in the ancient testimonia. 
But the traditional text seems quite incapable of translation. (Chalcidius 
apparently found it so, as he omits the words which create the trouble.) 
The difficulty is to make sense of the €x:zpoofev. The editors before Bt. 
print the words padAov Sé xai €xzrporGey without any comma at d€ and 
take them all together. This increases the difficulty of construing and is, 
I venture to think, obviously wrong. The paAAoy 8€ plainly answers to 
the preceding 7rrov. C. W. rightly points out that A-H. gives one 
explanation in his note and adopts another in his version, and that 
neither can be got out of the Greek. In the note he tries to make 
éumpoabery, ‘ before’, mean ‘ where we were before’. This seems impossible 
enough, but in the translation he renders éurpoobev A€yew, ‘to describe, 
beginning from where we were before’, and this seems still more 
impossible. St. proposes to read padAoy dé xara ra éumrporGev (‘1 shall try 
to give a description not less probable than another’s,) but more in accord 
with our former procedure’. This would be grammar and Greek, but 
there seems to me two fatal objections to it: (1) that it gives a very false 
antithesis, ‘a description not less probable shan another man’s, but even 
more in accord with what J have already said’; (2) and it neglects the 
patent fact that pydevos wrrov padXov d€ go together and are an example 
_of the Greek fondness for fullness of expression. Another suggestion is 
to read paAXov 5¢ 4 xaréumpoo Gey, ‘ but even more probable than before’. 
It has been objected to this that there seems to be no other example of a 
word xaréurpocGev, but I think C. W.’s rejoinder that the analogy of 
xaromiaGev and xaduzepOev is sufficient defence of the form a reasonable 
one. The real objection to such a change is simply the severance of the 
parXov dé from the #rrov, but that objection seems insuperable. Apelt 
suggests ‘ emending’ éumpocGev to & apos é&, which he supposes to mean 
bet genauer Betrachtung alles Etnzelnen, ‘when all points of detail are 
taken into account’. For the phrase éy apos év he compares Laws i. 
647b4 xai rHv é&y Tw TOAEuw vixny Kat owrnpiay &y pds ey ovdey ovTWs Opddpa 
npiv amepyalera, V. 738 e 5 det 87 wavra avipa &y zpos tv rovro orevdey, 
and also the use of the same phrase at Herodot. iv. 50 téwp ye & mpos ev 
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ovpBddXrew 6 Netros rAnGet droxparée, Thuc. ii. 97 oS’ év rp "Acia eOvos ev 
mpos tv ovdx éotw ort Suvarov Sxvais Guoyvwpovovcr macw avricryvat, None 
of these passages, however, really affords a parallel for the sense Apelt 
proposes to put On év mpos év. In every case the phrase means ‘ comparing 
one thing with another ’, and so ‘taking one thing with another’, ‘on the 
whole account’. I think then that none of the proposed translations or 
corrections which I have seen really remove the difficulty of the passage, 
and I may be excused if I offer a suggested remedy of my own for what 
it may be worth. I suggest that there has been a loss of three letters 
before xai and that we should read pndevos Frrov eixora, uaAdov 8€, (rav) 
Kai €umpoobe, where pydevds is to be taken as neu/er and ray as partitive 
genitive depending on it, ‘I shall try to make a statement which is not 
less but more probable than anything which has been said before since 
we began’.’ In support of this I would compare rots éumpocbev AcxPeiow 
in e 5 just below. The insertion of the ray would give exactly the sense 
required by the context. By making a more careful distinction of three 
factors, where only two had been distinguished before, Timaeus hopes to 
give a more accurate provisional] sketch of cosmology than he has hitherto 
offered us. The ‘things said before’ are shown by the context to mean 
only what he has said about aic@yra, where dvayxy is a factor; he does 
not mean that the coming ‘likely story ’is nearer the truth than what he 
has said about the ‘ eternal ’, 

48d 4-7. Gedy 89... Adyeuw. Cf. the prayer with which the whole 
discourse opened at 27 c—-d, to which the xai viv expressly refers us back. 
The phrase é€ ardrov xai anBovs Sipynoews has been taken to imply that 
Piato is conscious of the difficulty and novelty of the theories he is going 
to propound. But it may mean no more than that Timaeus expects them 
to be strange to 4is audience in the fifth century. Hence we cannot 
build any confident conclusions on it. The metaphor in d&acwleyv is that 
of asking a god to grant you safe passage to port—a familiar port, as it 
seems to be suggested—across a difficult water. (Did the words suggest 
Wordsworth’s famous lines about Newton’s statue with their image of ‘a 
mind for ever | Voyaging through strange seas of thought?’) The port 
to which a safe passage is entreated is ro ray cixorwy doypa. His 
hearers will feel themselves safe in ‘home waters’ when the theory has 
got so far as to bring in the ‘four roots’, (this is plainly the particular 
Scypa he has in mind), and to explain other things as compounds of 
them. The stormy sea which the vessel must cross before it makes these 
‘home waters’ is the geometrical construction of the ‘roots’, or rather 
the account of space which is preliminary to that construction. It is this 
which Timaeus foresees the others will find it hard to follow. 

48 e2—49a6. ‘H 8 ody... nOyvyv. The main refinement made in 
our restatement of our doctrine of body is that at first, when our 
immediate purpose was simply to distinguish the eternal from the 
‘passing’, we could work with a mere pair of antithetical terms, the 


1 J find from n. 136 in Apelt’s translation that this insertion of ray had already been 
proposed by Mrs. Hammer-Jensen (‘Plato und Demokrit’ in Archiv fiir Geschichte 
der Philosophte, vol. 23, p. 98), a fact of which I was unaware when I wrote the words 
in the text. M. Rivaud has neglected to record the conjecture in his 4pparatus (1925). 


312 NOTES 


opposition between the voyrdy which is ‘model’ or ‘pattern’ and 
the ala@yrdv which is pipnua, ‘copy’. So long as we were content to 
assume as a sufficient analysis of bodies that they consist of four ‘ roots ’ 
which are themselves sensible bodies, combined in various ways, this 
distinction of the eternal ‘intelligible’ from the ‘ passing” sensible was 
enough for our needs, But now that T. is about to make the distinctive 
qualities of the ‘roots’ themselves (the hardness of earth, the fluidity of 
water and so forth) depend on the geometrical structure of their particles, 
this analysis is no longer sufficient. We have to get back to the notions 
of shape and voluminousness as something common to all the ‘ roots’, 
which only differ because the shapes and sizes of their corpuscles differ. 
We have to regard the ‘filling of a volume with a definite contour ’ as 
just as much a fundamental and universal character of nature as the 
filling of a duration about which we have already heard so much. 
Timaeus intends to identify corporeality, with the filling of a contour, 
exactly as Descartes did. The statement that ‘a body with such and such 
qualities is now here’ is going to be explained to mean ‘such and such 
sensible events are now going on in such and such a volume’, This 
involves forming a notion of volume in general, and the conception of 
the whole volume filled by all of ‘that which goes on’. Consequently, 
we shall need henceforth to distinguish not merely two things but three, 
(a) the wapddevypa, ‘pattern ’ or ‘model’, (4) its passing ‘ copy’ (uéunpa), 
a qualified event or complex of events perceptible through our senses, 
(c) what Timaeus calls the ‘ receptacle’ (tro8oy9) or ‘ matrix’ (éxyayetor), 
or yet again the ‘ mother’ (jmp) or ‘nurse’ (riOyjvy) of all ‘ becoming’, 
that ‘in which’ passage occurs, This is space conceived more geometrico.' 
The life of nature is thought of as made of sensible events of specific 
types or patterns taking place in or over volumes. (It is understood, though 
not expressed, that these volumes ‘overlap’, so that they yield a whole 
volume-continuum which is filled by the whole ‘ passage of nature ’.) 
The types of the events are the wapadetypara; they do not ‘occur’, it is 
‘instances ’ of the types which occur ; these instances, the actual events, 
are the piupnpara of the different types; the extension which as a whole 
is filled by the whole ‘ passage of nature ’, while its ‘regions’ are filled by 
the partial events we can distinguish within each pulse of this whole 
passage, is the trodoyy or éxpayeiov or riOmy yevéocews. T. finds it 
necessary to be verbose and to employ a variety of images to convey 
this notion of the ‘volume’ filled by the passage of nature because of the 


1 T.'s account of ywpa has given rise to much discussion in both ancient and modern 
times, and numerous attempts have been made to show that by xwpa T. really means 
something like the Peripatetic spwrn tAn, the mere ‘ potentiality’ of the existence of 
the various actual bodies apprehended by sense, or like the Stoic Groos An, body 
without qualities. I do not set myself to refute these interpretations, since I hold that 
the work has been done once for all in an admirable fashion by Baumker (Prod/ems der 
Materte 126-88). There are subordinate points of detail in which I should find it 
hard to agree with him, and I should regard what he calls Plato’s ‘ confusion’ of 
Pac and geometrical bodies as no confusion at all. But on the main issue that 

lato means to identify body with ves exfensa he seems to me to have said the last 
word. If any one needs to be further fortified by ‘ authorities’, it is sufficient to name 
Boeckh and Zeller. 
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difficulty of putting the idea of ‘timeless space ’—that is what he is 
talking about—clearly before the mind of any one but a trained 
mathematician. We may remember that according to Aristotle the 
Pythagoreans themselves did not clearly distinguish the volumes in 
which events occur from the events themselves, or, as he puts it, they 
regarded their numbers as identical with ‘sensible things’ (6 zey—Plato— 
Tous apiOpovs rapa Ta aicOyra, ot 8 dpiOpous elvai hacw attra Ta rpdypara, 
Met. A. 987527). If that is true ‘limaeus would be in advance of 
many of his own order in his clear conception of a thing so abstract as 
‘timeless space’. It is not likely that there is anything in his exposition 
which would be novel or difficult to the eminent mathematicians of the 
Academy. Theaetetus, the true founder of solid geometry, and Eudoxus, 
the real first inventor of the Integral Calculus, could have found nothing 
to perplex them, and both were pretty certainly dead before the Zimacus 
was written. But, in the light of what Aristotle says about the Pytha- 
goreans, it is credible that in the fifth century even Socrates might be 
expected to find the exposition a little hard to follow. It seems to me a 
sheer mistake to discover in the imagery by which Timaeus tries to lead 
up to the concept of * timeless space’ any novel ‘ later theory of (Platonic) 
Ideas’. We shall see on 51 bff. that when the Forms are expressly 
spoken of, it is precisely in the spirit of the Phaedo. Besides, if it is ever 
legitimate to make a distinction between metaphysics and mathematics at 
all, we must make it here and say that what Timaeus is expounding in 
49-50 iS not metaphysics but the principia mathematica philosophiae 
naluralis, He begins, then, by saying that the entity he now wishes 
to introduce as a third term into his analysis of ‘passage’ is ‘a 
receptacle (trodoxy) and a nurse (riOqv7) of all becoming’. This is, so 
far, merely preliminary; he does not yet explain that what he is thinking 
of is yupa, ‘room’. He means to prepare the way for that explanation 
by a series of illustrations, So, of course, the word iodoxy is a mere 
metaphor which has still to be justified, not a definition. 

To appreciate the illustration which follows, we must begin by forgetting 
all about the artificial ‘materialistic’ interpretations of nature which 
assume solid bits of ‘matter’ as permanent things in which or between 
which, so to say, perceptible events go on. ‘This interpretation of nature 
has, as it happens, coloured our language so deeply that it is hard for us 
at first to realize how very artificial an interpretation it is. But we must 
make the attempt to get back to a condition in which we can look at the 
‘appearances’ as they present themselves to an observer not yet biased 
unconsciously in favour of a ‘ materialistic’ theory. Then we shall see 
nature simply as a great complex of overlapping events of various kinds 
each with its duration and volume. (For the point of view compare 
Whitehead Concepi of Nature i-ii.) Now, looking at the appearances, 
Timaeus says, it seems we must hesitate to call anything water rather 
than fire or one of the other ‘roots’ with any assured confidence. For 
we Say, for example, ‘there is water here now’, but (after a frosty night) 
what we ‘find here ’ is solid ice, and that seems more like earth or stone 
than like water. But again heat will evaporate this solid lump (when the 
sun gets up), so that what, from the standpoint of the believer in the 
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‘roots’ began by being water and then seemed to turn into stone, now 
seems to have become wind and therefore ‘air’, and ‘air set on fire 
(ap ovyxavGeis, i.e. heated gas) seems to be more properly reckoned as 
‘fire’, And the process may be reversed. Fire seems to pass into ‘air’, 
‘air’ by condensation into ‘ cloud ’ and ‘ mist’ and by still closer packing 
into ‘water’ (as the cloud comes down in rain), and water seems to 
become ‘stones’ and ‘earth’. (This may refer either to the formation 
of ice, asthe reference to Ac@o: suggests, or to the solidification of streams, 
e.g. of lava by cooling, or to the deposits of earth brought down by 
rivers and deposited in their ‘deltas’ or to all three.) So that we get 
the appearance of a regular ‘cyclical’ permutation of the ‘ roots’, and 
this suggests that they are not the genuine ‘roots’ of reality at all. Of 
course Timaeus is not here referring to the permutations which he is 
going shortly to adopt in his own account; as yet he is merely saying 
that the interchangeability of all the ‘roots’ scems, on the face of it, to be a 
fact (ws Soxodpev, 49 D8, ds aiverat, C7, davrafopévwv, dt). As yet we 
are not in a position to say whether these transformations really take 
place or only ‘seem’ ; they are mentioned only to make it clear that the 
distinctive guad:tres of the Empedoclean ‘roots’ (Oeppov—yuxpov, typor- 
€nypov) are not the permanent or invariant zz the appearances. 

The whole passage is full of echoes of early Ionian cosmology. The 
‘cyclical’ transition of the ‘four’ familiar bodies into one another was 
the standing doctrine of the earlier science, before the criticism of 
Parmenides had driven home the conviction that what really is cannot 
merely ‘ arise from’ and ‘ vanish into’ something permanent, but must 
have something invariant im it and persisting through it. Parmenides 
was possessed by the thought that change, if it is real at all, is ‘ change 
in the permanent’. As this conception appeared paradoxical, he drew 
the conclusion that change is only an illusion. His pluralistic successors 
have the task laid on them of saying what the ‘ permanent’ which persists 
through change is. Empedocles had found it in the ‘roots’ as opposed 
to their perishable compounds. His thought, if he had only possessed 
language in which to express it, was that the distinctive qualities of each 
of these ‘roots’ (hot, cold, moist, dry) remain permanent throughout all 
their combinations. Timaeus also is concerned to find a solution of the 
problem, but his solution goes deeper than that of Empedocles. He 
begins by a sketch of the ‘appearances’ as they would present themselves 
to minds which had not yet grappled with Parmenides’ statement of the 
critical problem, minds of the ‘ pre-Parmenidean period ’. 

The general idea of the ‘ cyclical’ transformations of bodies is common 
to all the pre-Parmenideans. It is expressed by Anaximander in what is 
the only or almost the only actual quotation from him that has come 
downtous. ‘Into that out of which things arise, they also vanish at the 
due season ; for they make reparation and atonement to each other for 
their aggression at the appointed time’ (Theophrast. PAys. opin. Fr. 2, 
Doxogr. 476 =R.P. 16 éf dy 8é 4 yévecis dori rots otct, Kat THY POopav 
eis ravta yiveoOa kata ro xpewv’ diddvar yap avra Sixny Kai Tiaw aAAnAOLs 
THS adikias Kara THY TOU ypovov tag. Cf. EGP.’ 52-5). Anaximenes 
first presents us with a theory of the process by which the transmutations 
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are effected; it is wiAnors, ‘ packing’, ‘felting’, by which dyp becomes 
water and water earth; the opposite process is ‘ rarefaction’. The language 
of Timaeus is intended to be reminiscent of this version of the theory. It is 
what he is alluding to in the reiterated mention of ‘ condensation’ and 
‘rarefaction’ (auxvovpevoy C4, cupmAovpevwy, an echo of the actual 
vocabulary of Anaximenes,c 5). And the selection of dyp as the illustra- 
tion of a so-called ‘substance’ which éecomes everything else is due to 
the fact that it was dyp which was the ‘ primary body’ in the system of 
Anaximenes. It is from him, too, that the suggestion that védos and 
OpixAn are ‘air’ in the first stage of ‘ felting’, c 4-5, is taken. Cf. the 
summary given by Simplicius z# Phystca 24 of Theophrastus’ account of 
Anaximenes (/7. @. Vors3 i. 22, Doxogr. 476 = R.P. 26) piav pe xal 
aUTOS THY UTroKEelpevny Pvow Kal aTeipov drow ... ovK dopiotoy b€ ...dAAa 
apie pev7y, dépa Aeyur airy Siapepav S€ pavornre Kat muKvornre Kara 
Tas ovcias. Kat Gparovpevoy pev wup yiver Oar (cf. Zim. (49 € I- —2) muxvou- 
pevov S¢ avepov (Zim. 49 C2 wrvevpa), cra védos, ert 5é padrov vbwp, 
etra ynv, elra AcPous. Even more verbally in accord with the expressions 
of Timaeus is the version of the same passage from Theophrastus in 
Hippolyt. Reful. Haer, i. 7 (Fr. @. Vors? i. 23, Doxogr. 560 = = R.P. 28) 
TUKVOUPLEVO yap Kai dparovpevov dvapopov paiver Gar oTav yap eis TO 
apa.orepoy diaxvOp, rip yiverOa, avépous Sé wdAw elvas dépa ruxvovpevor, é£ 
aépos (d€) véos arroreXcio Oat karatny ridnoty, ere d€ padAov vdwp, ézi 
ardetov muxvudevtra yyy cat eis TO ppadwrta wuKvoraroy Aidovs. Though the 
allusions to miAnous show that it is primarily the ‘ philosophy of Anaxi- 
menes’ which Timaeus is thinking of, the remark about the ‘cycle’ 
(48 c 6) is meant also to remind us of Heraclitus and the 6éds5 avw xai 
xatw. ‘Timaeus says, in effect, that by his theory that the life of the world 
is kept up by a constant ‘exchange’ of ‘ fire’ for other things and other 
things for ‘fire’, Heraclitus had found the ‘ general formula’ for the 
early Ionian cosmological systems. The very semblance of permanence 
in things is only due to the ‘stability of the exchanges’; there appear 
to be permanent things only because there is about as much of the 
‘ primary ’ stuff taking the ‘ upward’ path at any given moment as there 
is taking the ‘downward’. 

At 49 b4 note that xa@’ éxagrov in the phrase azravra xa6’ éxacrov Te 1S 
virtually an indeclinable noun, ‘all and each’; it is hard to find good 
grounds for calling any of the ‘roots’ water or anything else in particular 
rather than for calling it all and each. This is a step in the direction of 
Aristotle's technical vocabulary, largely, no doubt, created in the 
Academy. 

49 4d 3-€7. ox dorw...éxn yéveow. Timaeus agrees with Heraclitus 
about the cyclical transformation of bodies, though with a reservation. 
There is one of the four, ‘earth’, which, for good reasons, is excluded from 
the cycle. Otherwise—and in this he shows loyalty to the historical 
connexion of Pythagoreanism with early Milesian cosmologies—he 
pronounces against zmpedocles: way of facing the problem by simply 
asserting that the four ‘roots’ are nature’s invariants. A man ought to 
be ashamed to call any of them an invariant; they are only passing 
phases in the life of nature (49 d1-3). His way of expressing this is 
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to say that nothing which we see changing its character (a\Aore a\Ay 
ytyvopevov, d5) ought to be called ‘this’ (rotro); it should only be 
called rowitroy, ‘ this-like’. We must never use words about ‘ fire’ and 
the like which would suggest that they are permanent ‘ things’, i.e. we 
ought not to use substantives, or pronouns which are equivalent to them, in 
speaking of yeyvopeva. We should use only adjectives and adjectival pro- 
nouns, as that suggests rightly that what the words stand for is only a ‘phase’ 
of something, a mere adjectival qualification of the really permanent. 
4945. as wip. He selects ‘ fire’ as his first example because it is the 
‘primary body’ of Heraclitus. Just because he agrees so closely with 
Heraclitus about the cyclical transformations, he wishes to lay emphasis 
on his disagreement with him about ‘fire’. H. after all held that ‘ fire’ 
is a permanent substantival reality in a way in which other things are not. 
It is ‘exchanged’ for water or earth and they for it, and yet in some way 
H. holds that water and earth are ‘phases’ of fire, while fire is nota 
‘phase’ of them but ‘the real thing’. There is, of course, an incon- 
sistency here. If you are really in earnest with the doctrine of cyclical 
transformations, you must hold that whatever it is that is invariant 
throughout change, it cannot be a sensible body. A// sensible bodies must 
be on the same level ; if one of them is a ‘ phase ’, all must be ‘ phases’. 
49 d5-€ 2. pi trotto. .. HyodpeOd m. ‘Throughout this sentence rovro 
and ro rovovroy are predicative. ‘Whenever we see anything becoming 
different, fire for instance, we must in every case call fire not ‘‘this”’ but 
‘‘this-like”’, and again must not call water “this” but “ this-like ”.’ 
(Martin goes wrong here, regarding wip and vdwp as predicative, rotro 
and 76 rowovroy as the direct objects of rpooayopeve, and so making the 
text really untranslatable.) In the next clause the construction appears 
to be yude (rpocayopevew tovro) dAAo pdtv... (rovrwv) dca xrA., ‘nor 
yet must we use the expression “this ’’ of any of the supposed /Aings we 
fancy we are indicating when we point them out by the use of the words 
rade and rovro, as though any of them had any permanent being’. The 
meaning is that, in ordinary life, we speak of what common language 
calls ‘things’, e. g. stones and the like, as ‘this’ and ‘ that’, words which 
can only be properly used of a rior ‘somewhat’, a something substantial 
and permanent. But this is an abuse of language. Stones and the like 
have no BeBatorys, ‘permanence’, since they are ytyvopeva and no 
ytyvopevoy is BeBatov. The antecedent to 6ca must be the ‘things 
which we mistakenly suppose to be permanent’. For the subject of the 
following gevye. cannot well be anything but the dca, and it is the 
things falsely supposed to be permanent which gevye. Chalcidius trans- 
lates differently, and, as it seems to me, wrongly. He writes: Hoc quod 
saepe alias aliter formatum nobis uidetur et plerumque iuxta ignis 
effigiem, non est, ut opinor, ignis sed igneum quiddam, nec aer sed 
aerium, nec Omnino quicquam habens ullam stabilitatem. Denique ne 
pronominibus quidem ullis signanda sunt quibus in demonstratione uti 
solemus cum dicimus 4oc vel ://ud. fugiunt enim &c. That is, he stops 
heavily after BeBatéryra, so as to connect the words pydé dAdo... 
B«Baornra with what goes before; we are not to call any ‘appearance’ 
fire or water or anything else permanent. This leaves dca without any 
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antecedent, and Ch. has to interpolate a clause deniqgue... stgnanda sunt to 
which there is nothing in the Greek to correspond. A.-H. avoids the 
mistake of separating the pydé drAdo... BeBatornra from the following 
words, but evidently supposes the construction to be yde Grpogayopevev) 
GAXro pdtv ooa... ‘nor to call anything else by any of the predicates 
which we express by the use of the words /Ais and ¢ha/, supposing that 
we are signifying something by doing this’. This seems to me wrong 
for the following reasons: (1) decxvivres means not ‘signifying’ but 
‘pointing to’, ‘denoting’; hence the 60a which it governs must be the 
things we point ouf when we speak of ‘this’ or ‘that’, not ‘ predicates 
which we express.’ In fact, when I call a thing ‘this’ I am nof applying 
a predicate to it at all. (2) SyAodv re again cannot mean what A.-H. takes 
it to mean. He evidently intends his words ‘ we are signifying something’ 
to mean ‘we have a meaning’, ‘we are making a significant statement’. 
But the Greek for this would rather be onpaivew re; SyAodv re Means 
again ‘to point something out’. T.’s contention is not that when we call 
an aig @nroy * this’ our words are without significance ; he means that they 
have a meaning but an erroneous one. We think we are pointing out a 
something, whereas the appearance is not a ri, a something, but only a 
‘phase of’ something. And it is not ‘ predicates’ but the transitory 
appearances which in common life are spoken of as fire, water, and 
other things that ‘avoid’ the ¢dow. Martin’s translation is slightly 
paraphrast:c, but indicates that he construed the words as I have done. 
49 €2-4. pevyer... odors. Note the humorous play on the language 
of the law courts which runs through the sentence, and is too elaborate 
not to be intentional. ¢dars is here the verbal noun to dni, and means 
a ‘saying’, ‘utterance’, But Timaeus is playing on the identity in form 
with dacs from daivw, a ‘showing’, hence a ‘laying of information’. 
The pun is kept up in the verb évdecxvvrat, which is meant to recall the 
Jaw term évédegts. aces and évdecéecs are forms of prosecution at Athens 
in which the mover begins by laying an information, as a common 
informer, against the defendant. So the legal suggestion is kept up in 
gevye, which technically means ‘to be a defendant’, and also ‘ to go into 
exile ’, and in tropévew, Which is intended to suggest ‘ waiting for the 
judgement of a court’ or ‘for the execution of the sentence’. (The 
pledge given by one who gave bail for the appearance of a defendant in 
court was 7 poy mapapeveiv rov Sciva xat py dmeévat, ‘that so-and-so 
will await judgement and not withdraw from the jurisdiction’.) The 
behaviour of the ycyvoyzevov, which changes into something else as 
fast as you name it, is likened to that of a defendant to a dacts who 
‘slips his bail’ by retiring outside the jurisdiction before the case 
can come on. Tr. ‘they will not face a trial but evade the issue of 
an impeachment of being a this ora that... orany other indictment of per- 
manence.. Ine 3 there isa difficulty about the rade. To exist rade should 
mean to exist for, in relation to,a definite knower or percipient. Butto say 
that yeyvopeva will not face the trial of their claim ‘to exist for so-and-so ’ 
is not an illustration of their impermanence. If it illustrates anything it 
illustrates the impermanence or unreality of the perciprent, and that 
would not be relevant in the present context. The sense we want Is 
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that sensibles may not even be said to be ‘relative to a ¢A1ts’, because the 
second term of the relation would itself be a sensible, and therefore too 
impermanent to be called ‘this’. For example, not only must you not 
call the yellow you are now seeing itself a ¢Aeng, but further you may 
not even say that it is a colour of a thing (e.g. of ‘this gold’), because 
the ‘gold’ is no less mutable and perishable than the yellow. The 
Greek for ‘relative to this’ is not rade but rovde (0f this). Accordingly 
I would write rovde for rade. C. W.’s rod dde, ‘thus’, is also a possible 
alternative, though hardly SO likely, I think, as ok which covers all 
relation of any kind to a ‘this’. A.-H. oddly translates rovde, though, 
like other editors, he gives rade in his text.’ 

49e 4-7. dAdkd tatvra . .. yéveow. As to the construction of the 
sentence, right down to its end at xaAety 504 4, the infinitives still depend 
on the dodaddotara (éorc) of 49 d3. There is a possible ambiguity of 
construction in the clause dAAa...A€yev. We might construe ‘ one should 
not call the different appearances (€xaora) these’, regarding the ratra as a 
plural to rotro in the sense in which it has just been said that we must not 
speak of wtp or véwp as rovro. So A.-H. and, I suppose, Martin, who writes 
‘Il ne faut jamais nommer a part, comme une chose distincte, aucun de ces 
objets’. But it would be hard to find another example in Plato of a 
plural to rotro used in this peculiar way. Hence I think ratra éxaora 
means ‘each of these expressions ’, Viz. rovro, rode, rovde, and the like, 
which have just been specified, and that the sense is simply ‘one should 
use none of these phrases’. Cf the use of rovrwy in 50a 4, where pydev 
av TovUTwy kaAety Means ‘to give it none of these names’, viz. not to call 
it rovro, rode, or the like. 

49 € 5-6. 1d dé rootrov... nade. I do not see any sufficient reason 
to suspect the text, which should be construed as follows, ‘but (it is 
safest) in each case and in all (éxagrov wépt xat ovprdvrwv to be taken 
with otrw xaXetv, not with wrepipepdpevorv) to give the name to (ovrw xaAciv) 
the this-like which is perpetually turning up as similar’. The exact 
meaning of otrw xaAdeiv, ‘to give these names to’, is made clear by the 
example which follows immediately. It means ‘to give the names of 
wup, vowp, AWos’, and so On to the various ‘ phases’ or ‘ occurrences’, 
not to some supposed substantial ‘thing’. We might have supposed, 
but for the example about zvp, that the meaning is that we should avoid 
nouns altogether and only use adjectives, speaking not of fire, but of 
‘fiery’ appearances, and so forth. But the example shows that T. does 
not propose to banish the nouns of common speech, only to make it 
clear that they are not to be mistaken for names of anything substantial 
or permanent. We are to understand, once for all, that they are names 
of ‘ sensible qualities’ or groups of such qualities which ‘come round’ 
over and over again (dec) in the passage of nature and are ‘alike’. For 
mepupepopevoy A. ~H. appositcly cites Lheaclelus 2024 5 Tatra (viz. such 
expressions as QvUTo, peng TOUTO) pev yap TwepiTpexovTa Wat mporpeped Gat. 
Ie. ‘this’, ‘that’, ‘ go the round and are equally applicable to 


1M. Rivaud, after Miss Eva Sachs, boldly replaces rode by rod 5éy. I cannot 
believe that we have any right to foist on Plato this ‘nonsense-word’ of Democritus. 
Probably Democritus himself only used it once, as W. James once coined ‘ o thing’ as 
antithetic to ‘ nothing’. 
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anything and everything. I do not see any real difficulty in dyotov as a 
‘tertiary predicate’ with aepipepdpevov. The meaning is that ‘similar’ 
qualities or groups of qualities are continually turning up in the course 
of ‘ passage ’, and that we are to give the names mip and the like to these 
‘similars’ without fancying that they are anything but similar ‘ episodes’ 
in the unceasing passage. St. proposed to alter dpocov to dpoiws, and 
A.-H. introduces the change into the text. But apparently they differ as 
to the construction. St., as his brief note shows, meant dpoiws to be 
taken with éxaorov wept xai cupravrwv, ‘in the case of each and all 
equally ", i.e. we call one set of similar occurrences wip, another ddwp, 
and we do the like in all cases of a group of ‘ similars’. A.-H. translates 
‘applying in the same sense to all their mutations’, apparently construing 
Spotws With wepipepopevov. If the change were desirable at all I should 
think it much more natural to construe St.’s onofws as St. intended.' 

49 € 6-7. Kai 8} Kai wip... ydveow. The xai 57 xaé introduces a 
particular example of the general rule just laid down, a regular use of this 
combination of particles. See Kihner-Gerth iv. 125. 16 rotovroy not 
== 70 mupwdes, but ‘ what is of a certain quality ’, ‘what has the quality x’, 
where x stands for something presumed to be definite but not further 
characterized. xat adrav dcovrep dv éxn yéveow is equivalent to day 
yevvyrov, and to be taken as grammatically parallel with wip, not with ro 
rovovroy, ‘and to give every name of a yryvopevoy tO 70 da Tavros ToLovToy, 
what regularly has the quality so-and-so’. I.e. you call ‘what has the 
quality x’ wtp, ‘ what has the quality y’ déwp, and so on universally. 

49e€7—50a4. va Se... xadety, So far Timaeus might seem to 
have gone beyond even Heraclitus in eliminating everything like perma- 
nence from nature. According to Heraclitus you could not call water or 
earth rovro; each of them is only rototroy, a ‘ phase’, anda passing phase, 
in the life of nature, and nothing more. But there still remains one rovro, 
the ‘ever-living fire’. Fire really is the stuff of which everything is 
made ; it is that of which water and earth are ‘phases’. H. holds that 
fire is ‘exchanged’ for earth and water, and yet, at the same time that 
what we call earth and water all the time are fire—under a disguise. It 
is precisely this inconsistency which roused the scorn of Parmenides for 
the men who could say that ‘it is the same and not the same and all 
things are travelling on opposite paths’ (Parmen. Fr. 6, Fr. d. Vors? 
1.153 = R.P. 115 xwdot dpas rupdAoi re, reOnrores, dxptra pvaAa, | ols 7d 
méXew Te Kat ovK elvat ravtov vevopucrat | Kov ravrov, maytwy 5€ raXdivTpoTros 
éort x€AevGos). Timaeus, like Parmenides, objects to the inconsequence, 
and has been at special pains to labour the point that zip is just as much 
a rowovroy, ‘a passing phase ’, as all the rest. Has he then reduced the 
whole of nature to a mere succession, change without any correlated 


1 IT agree with Fraccaroli in holding that the whole of the passage from 49 d 4 to 
50 a 4 has been generally misconstrued and misunderstood. But I think his own 
construction and interpretation also unfortunate. In construing he makes the mistake 
of taking the dei of 49 d 4 and that of d 7 apart from the wadciv to which they belong, 
and consequently of supposing that rd roovrow det (d 6-7) could mean 1d de 
doavrws éxov. So he renders the dei of 49 € 5 sempre. In fact the ded there goes with 
sepipepopevoy and means éxdorore, F.thus gets a contrast between ‘ phenomenal’ and 
‘ideal’ fire or water, which is foreign to the context. It is not with the Forms but 
with the é ¢ éyy:yrépeva payrd(era: that the ‘ appearances’ are being contrasted. 
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permanent which can be called ‘it’ or ‘this’ without an apology for 
using words in a misleading way? He now explains that this was not 
his meaning. The ‘ permanent throughout change’, which may properly 
be spoken of as ‘it’ and ‘this’, is that ‘in which’ the occurrences go 
on, the volume they fill, extension itself. Events occur in it, but it does 
not itself ‘occur’, but is just there and remains throughout the whole 
varied ‘ passage’ exactly what it is. Thus extension is entitled to have 
éore Said about it, and therefore all the words like rotro, éxetvo, and the 
like, which have been declared inapplicable to yeyvoueva except in a 
Pickwickian sense, may be used of extension. The abiding something 
which Aas the ‘ fiery’ quality in the cases where in ordinary language we 
say ‘there zs fire’, the ‘watery’ when we say ‘there is water’, is the 
volume in which events of a certain type take place. 

It is worth while to compare this answer to the problem suggested by 
change with that which had been given by Parmenides. Parmenides' 
had argued that there can be no change unless there is ‘empty space’ 
for itto go on in. But empty space is just nothing at all. Therefore 
change is an illusion; nothing ever really happens. This amounts to 
saying that if there is change in nature there must also be something 
permanent, but everything that is is a body; now no body can be ‘the 
permanent implied in change’, since bodies are just what undergo that 
change ; body would therefore have to be at once that which changes 
and that which is unchanging, and this is unthinkable. Therefore there 
really is no change at all. Timaeus is a Pythagorean and, as a Pytha- 
gorean, he is a geometer, and consequently able to distinguish in thought 
between volume and the sensible events which go on within it. This 
distinction is precisely that which Parmenides never succeeded in making. 
If he had made it, the difficulty which had led him to deny that change 
is more than an illusion would have disappeared. The distinction is in 
the true line of development from early Pythagorean ideas, since we 
know that the belief in a great xeyév surrounding the world from which it 
‘inhales’ the emptiness within it which ‘keep things apart’ (ScopiZe ras 
duces) * was their doctrine from the vigorous polemic of Aristotle against it. 
It is true, perhaps, that this xevov was not clearly distinguished from dark- 
ness, but the idea was there, and had not to be introduced into speculation 
for the first time by the Atomists, whose originality has been unduly 
exalted because the affiliation of their views with Pythagoreanism has 
been forgotten. In one respect Timaeus shows himself more cautious 
than either the Pythagorean believers in the péya xevoy or their Atomist 
successors. There is no place in his system, which knows of only one 
oupavos, for an emptiness ‘outside the world’. What he holds about 
‘empty’ spaces wifhin the world will have to be considered later when we 
come to the references he makes to xeva. But in his general account of 
the ‘receptacle’ he does not make the mistake of confounding the dis- 
tinction between a volume and its ‘filling’ with the assertion that there 
are volumes which are without any ‘filling’ of events. All that he needs 
to provide him with a ‘permanent implied in change’ is that volume 


1 EGPhS 181, 2 Aristot. Physica 1. 203"6 ff., 213" 33, > 23. 
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and its ‘filling’ of events shall be distinguishable; it is not necessary 
that he should further maintain that there are volumes which have zo 
‘filling’ at all. If this is to be asserted, it will have to be for reasons of a 
more specific kind. Also, though the remark is anticipatory of con- 
siderations which will concern us later—if it should turn out that for 
special reasons we have to assume volumes which are ‘empty’ in the 
sense that no events which we can detect go on in them, it will not 
follow that they are pure vacua, empty in the further sense that nothing 
at all goes on in them. 

50a g. 4 nai driodv ray évavriev, that is, any member of the pairs of 
‘opposites "—antithetica] qualities, as we should call them in our more 
advanced terminology—which play such a prominent part in Ionian 
natural science, and consequently in that of Aristotle, Oepuov . . . Yuxpor, 
Bapv ... xovhov, typov... Enpov, Aevxoy... peAay, and the rest. The 
famous Pythagorean list given by Aristotle at A/e/. A. 986% 23 ff. is an 
attempt to make a table of the most important of them, ranging them all 
in double columns under the most important pair of all wépas .. . dretpov. 

502 4-C6. én 8é capdcrepoy . .. péripev. To make his meaning 
clearer T. takes an illustration from the manual arts, (The frequency 
and wealth of such illustrations is a marked characteristic of Plato. It 
cannot be explained simply as reproduction of the fondness of Socra/es 
for homely examples taken from ‘shoemakers and fullers and carpenters ’, 
for the practice is not confined in the dialogues to Socrates, and the 
richest mine of such illustrations is the talk of the anonymous Eleatic in 
the Sophistes and Politicus. Plato was evidently keenly interested in the 
details of the industrial arts and a careful observer of them.) Suppose a 
man were to busy himself at incessantly shaping a piece of gold—a 
metal named, no doubt, for its softness and pliability—into one figure 
after another, triangular, square, and so forth, and were to ask you, while 
he was in the very act of doing so, ‘ What is this I have in my hands?’ 
It would be safer to say ‘ gold’ than to say ‘a triangle’ or ‘a square’, 
since the figure would be actually changing while youspoke. You could 
not safely go further than to call the shape of the moment a rowotroy, a. 
‘ phase ’ in the history of the piece of gold. Now volume and the events 
which occur in it are related like the gold and the triangular, square, and 
other shapes in this parable. Volume is permanent; it never changes 
its character for the good reason that volume—the volume in which 
passage as a whole occurs—has zo figure to change. All these shapes 
are the shapes of the ‘things which come into it and go out of it’, but 
it has no particular shape of its own. It is—and here we get a second 
illustration from the crafts—like an éxpayetov or ‘matrix’, that is, a 
uniform mass of wax or other soft stuff on which you can print the 
different devices of innumerable seals! (éxparrew is the regular word for 


1 For the dx paryeiov and the underlying metaphor compare the famous passage about 
the block of wax in 7heaetelus 191 ¢ 8 ff. Ges Of por Adyou évexa id Tais Yuyais huay 
dvdr Khpwov éxpayeioyv «rr., ib.d7 «ai b yey dy ixpayp, prnuovevay re xai imicracOa 
gos dy typ 1d el3wAor abrov- dB ay tfarepon 4 pn oldv re yévyra be payijvas, émare- 
Ajnobal re wal ph bnioracéa:. The metaphor is the same at Rep. iii. 396 d7 dpa 8 
wai 8voyxepalvey airdy txpdrrey re nal éviordva: els rovs Trav kaxidvew TUsous, and in 
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making such an impression), though the mass has no pattern or device 
of its own. So volume is uniform, and it is only from the events which 
go on in it that it seems to be figured differently in different regions, and 
so to be ‘fire’ here and ‘ water’ there. JI.e. geometrical extension is the 
one universal and uniform invariant which is always and everywhere the 
same. Descartes uses the same illustration. In the Second Medilation 
he takes for consideration a lump of beeswax which is slowly melted, 
and points out that as it melts every sensible quality it originally had is 
lost, its shape goes, it expands in size, its colour and fragrance disappear, 
its hardness vanishes. What then do I mean by the thing I assume to 
be permanent throughout the process when I say that ¢# was solid but 
now is fluid, was fragrant but is now scentless, andsoon? Descartes says 
that I can only mean the one character which has not changed, and that 
this character is that of being extended. The argument is so exactly that 
of Timaeus that we can hardly avoid believing that Descartes was writing 
with conscious or unconscious dependence on this passage of Plato." 

50 bg. pyddmore Adyeww rata ds dyra. The trouble is precisely that 
to think intelligibly of change or passage, you must think of it as relative 
to an ov which does not ‘pass’, but what the common man calls the 
‘thing ’ itself yiyverat, ‘ passes ’. 

Aristotle (de Generatione B. 329% 13 ff.) offers an objection to the 
analogy between the trodoyy and the ‘gold’ of the illustration which 
A.-H. seems to me not to have wholly understood, What is written in 
the Zimaeus, Aristotle says, is ambiguous (ws 8 év rd Tipaiw yéyparra, 
obdéva exes Stopecpov). For he has not explained clearly whether the 
‘receptacle’ is separated (or separable) from the ‘elements’ (od yap eipyxe 
capas To Tavdexes ef xwpileras Tov oToLyetwv). And though he said in an 
earlier passage that it is a kind of substrate for what are called the 
‘elements’, as gold is for things made of gold, he makes no use of 
this notion (ovd€ xpyra: obdév, dyoas elvat troxeipevov Tt TOs KaAOvpEVoLS 
TTOLYELOLS TpOTEpoY, Oloy ypucoy Tois Epyos Tos xpvaois). Indeed, the com- 
parison itself is unfortunate (xairo: xai rotro ov adds A€yerat TovTOv Tov 
tporov Xeyopevov). What he says holds in cases of alferation, but in the 
case of things which begin and cease /o de, it is impossible to call them by 
the name of that out of which they have arisen (dv Sé yéveors xat POopa, 
ddvvarov éxeivo mpooayopever Oar e€& ov yéyovey). Yet his words are that 
‘it is much the truest course’ to call each of the things ‘gold’ (xairot ye 
dyot paxpy aArnOéoraroy elvat ypvodv A€yew Exacrov elvar). The pornt of 
the criticism ts surely obvious. Aristotle holds that there is an enormous 
difference between aAAoiwors, change of quality in something which already 
vs, and yeveors and POopa, the ‘ emergence ’ for the first time of something 
which was not there before, or the ‘annihilation’ of something which was 


Aristot. Afe?. A. 988° 1 where the view is ascribed to Plato é« ris dudbos yervacbu 
Tous dpOpovs Wowep ex vivos txpayelov. ‘The unit’ is here com with a seal or. 
seal-ring, the ‘dyad’ with the block of wax on which it is pressed. 

1 This point is raised by Robin (Place de la Physique dans la Philosophie de Platon 
29 n. 3) who declines to express an opinion, but fints that the illustration of the 
‘wax’ may come from Chalcidius (Comment. 309, Wrobel p. 337 ‘ ut cera quae trans- 
figurata in multas diversasque formas non ipsa vertitur’, etc.) and reminds us that, 
according to Regius, the 7sm#aéeus had been translated into French in 1581. 
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there. In his own terminology, dAAoiwors 18 & xivnors, yeveors and POopd 
are not properly cures, Since a xivnots implies the presence of something 
which xweiras; they are peraBoAai of a very special kind, the coming to 
be or ceasing to be of an ovoia or substance. It is from this point of 
view that he is objecting to the illustration used by Timaeus. His point 
is that Timaeus professes to be explaining how zip, for example, which 
is one of the ‘ so-called orotxeta’, ‘ comes into being ’ and ‘ passes out of 
being ’, and it is true that Timaeus uses language which, if pressed, does 
assert the yéveous and @Oopa of rip and the rest, e.g. the yeyvopevov and 
droAAvpevov of 5226-7. Consequently Aristotle makes two criticisms. 
(1) You would expect, from the illustration about the gold, that Timaeus 
would go on to say that the trodoyy is a kind of suff, and that what we 
commonly call the ‘ coming to be’ or ‘ ceasing to be’ of fire, water, and 
the like, is really only qualitative change (dAAoiwors) of this permanent 
stuff. But he does not say this after all. He does not regard his 
‘receptacle ’ as the ‘substrate’ or ‘stuff’ of things, and he goes on to 
speak of a real yéveois and pOopa of aio@yrd. This is a perfectly correct 
observation. (2) Also, the illustration itself is only applicable to cases of 
‘alteration’ of an already pre-existing ‘substance’, There really is no 
parallel between the moulding of the same bit of stuff into different 
shapes and the appearance or disappearance of a ‘substantial’ thing. 
Therefore, though it is true enough that it is nearest to the truth to 
answer the question of Timaeus’ illustration by saying ‘this is gold’, 
it does not follow that it is truer to say ‘this is extension’ than to say 
‘this is fire’ or ‘this is water’. From his own point of view, Aristotle’s 
criticism is correct and intelligible. If the ‘ permanent in change’ must 
be thought of as a ‘stuff’ or ‘ substrate ’, it clearly follows that no analogy 
from déAAoiwors can throw any light upon the origination or destruction, 
the yeveots Or GOopa of a substantial thing. -yéveows and @Oopa must be 
sui generis, and that was why Leibniz said of his ‘monads’ or ‘simple 
substances’ that they could only originate by creation and perish by 
annihilation, Aristotle’s point is that he thinks Timaeus is trying to 
account for ‘creation’ and ‘annihilation’ by an analogy from ‘trans- 
formation’. The pertinent rejoinder would be that ‘limaeus does not 
assume the necessity for any ‘substrate’ at all. The ‘receptacle’ is not 
a ‘substrate’ (so far A.-H.’s observations are pertinent). What Timaeus 
regards as necessary for change is simply a correlated ‘ permanent which 
does not change’, but Aristotle is so wedded to the thought of this 
permanent as a ‘substrate ’ or ‘ stuff’ that he cannot enter sympathetically 
into any view which finds it in anything else. The object of the passage 
into which he introduces these remarks is to argue that the ‘substrate ’ 
or ‘matter’ which remains the same throughout change cannot be sup- 
posed to exist actually by itself. It underlies all the ‘so-called oroyeta’, 
but it is never found except as exhibiting the specific qualities of one or 
other of them. There can be no actual gaya aicOyrdv which does not 
exhibit some of the ‘ opposites ’ to the exclusion of others, and, he argues, 
the ‘ receptacle’ of Timaeus, which is not a capa aicbyrdy, is so vaguely 
conceived that one can make nothing of it. So he goes on to say in his 
actual analysis of bodies Timaeus is content to start with érireda, plane 
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figures; he does not attempt to analyse the plane figures (the triangles 
of which we are to hear) further, and to show how they can be said to be 
related to the formless ‘ receptacle ’ as the golden figures of the illustration 
are to the gold. 

50 CI. tay eloréytav. There does not seem tome to be much difficulty 
in saying what these eicwvra and éfwrra are. As the expression ray 
Ovrwy pipyra applied to them at c§ shows, they are just what Timaeus 
has all along called pipypara, the yeyvéueva or events of the passage of 
nature, actual sensa, what the plain man calls ‘things’, They ‘come 
and go’, not in the sense that they come ‘into’ space from somewhere 
‘outside’ space, or ‘ go out’ of it to somewhere ‘outside’ it, but in the 

‘simple sense that they appear at a given region and vanish again, are, as 
the proverbial phrase puts it, ‘ here to-day and gone to-morrow’. A.-H. 
virtually identifies them with ‘forms’ in Aristotle’s sense, ‘ forms’ which 
can be distinguished from but do not exist ‘apart from’ the ‘ matter’ to 
which they give structure. This, however, cannot be right, since Timaeus 
has expressly told us that he needs only three terms with which to work 
in this theory, the wapade’ypara, the éxpayetov, and the copies of the 
mapade‘ypara, and we have no right to smuggle in an unmentioned fourth 
term. It is true that Plato himself did recognize a class intermediate 
between: his Forms or Numbers and sensible things—the so-called 
‘mathematicals’, but the ‘ mathematicals’ must not be confused with 
Aristotelian ‘ forms’, since it is a standing criticism of Aristotle on Plato 
that they, as well as the Forms, were supposed to be ‘separate’ 
(ywpurra) from the ‘ sensibles’, And the doctrine should not be looked 
for in the Zimaeus, as Timaeus is a Pythagorean, and Aristotle expressly 
insists on the point that the ‘separation’ of ‘ mathematicals’ from both 
Forms and ‘sensibles ’ was one of the points which distinguished Platonism 
from Pythagoreanism (A/e/. A.g87" 27 6 pév robs dpiOpovs rapa ra aicOryra, 
ot 5 apOpovs elval pacw attra ra mpdypara, Kai ra paOypatixa perasy 
TovTwv ov TiOéacww). 

50 c 6. ov eis adOts pérper. The words are, as elsewhere in Plato 
(see the passages cited in Ast Lexicon Platonicum s.v. eivadOis), a mere 
polite formula for the dismissal of a subject, like our ‘another time’. 
They do not promise a fuller discussion. A.-H. is certainly wrong in 
supposing an allusion to 52.c, where the question what the ‘ mysterious 
fashion ’ in which the pizyyara are ‘offprints’ of ovra is is not raised at 
all. What this is was just the supreme problem of Plato’s own philosophy, 
and from Aristotle’s allusions, when he speaks of it, to the dypada Seypara, 
it would appear that Plato, so far as he gave a solution of it, only gave it 
in the famous ‘ unwritten lecture’ on the Good to which Aristotle appeals 
as his authonty. The most important passage in Aristotle about the 
whole subject is AZe/. A. 9875 18 ff.: ‘Since the Forms are causes of 

everything else, he held that their primary constituents (aro:yeta) are the 
primary constituents (orotxeia) of all things (ray dyrwv). Now these 
principles (sc. the arotyeta of the Forms) are as matter the Great and 
Small, as formal principle (ovocta) the One. For the Numbers, i.e. the 
Forms, arise from the Great and Small by participation in the One’ 

(éret 5 airia ra eidy Trois GAAots, Tdxeivwy orotxeta ravTwv wAOy TOY dvruv 
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elvat orotxeia. ws pév ovv TAnv TO péya Kal TO puxpov elvar dpxas, as 8 
ovoiay To év. ef éxeivwy yap xara peOegw Tov évds Ta €idy elvat rors dpiOpovs). 
From other rererences to the lecture on the Good we can see that the 
problem ow things ‘arise from Forms’ was what the discourse dealt 
with. As it is so often called ‘ unwritten ’, we may infer that Plato never 
set down any formal statement of his solution, and this explains why so 
many of the leading members of the Academy ‘ published’ their notes of 
the lecture. A few extracts from these notes have been preserved by 
the commentators on Aristotle, but they do not tell us much more than 
what Aristotle himself says in the sentence just quoted. We may be 
sure that Plato did not mean to put into the mouth of a speaker in a 
dialogue thoughts which his own pupils were only allowed to learn from 
one very difficult lecture which was never set down in writing. In a 
study of the philosophy of Plato it would be necessary to examine all 
these references to the doctrine of Form-Numbers minutely ; the subject is 
really irrelevant to the interpretation of the Zimaeus. (The one satisfactory 
full discussion of it is the exhaustive and admirable work of L. Robin Za 
Théorie Platonicrenne des Idées e6des Nombres d aprés Aristotle, Paris, 1908.) ' 

There is a general similarity between the kind of theory expounded by 
Timaeus and what Aristotle tells us about Plato’s views. The world of 
sense is described by Timaeus as involving two dpyai, the rapade’ypara and 
the trodoyy, and the trodoy7, Space, is in fact a great-and-small or con- 
tinuum, because between any two different magnitudes of volume, however 
near together, you can insert an infinite number of intermediate volumes. 
But Timaeus says nothing about the con/inuousness of the trodoyxy, the 
point Aristotle insists upon as distinctive of Plato (Afes. A. 98725 rd 
8’ dvyri rov dreipov as évos dvada romjoas cai TO dretpoy éx peydAov Kal 
puxpov, tour idiov). As Tannery and Bt. in particular have shown, the 
great crisis in the middle of the fifth century which led to an apparent 
‘bankruptcy of science’ was due to the fact that the Pythagorean 
mathematicians had at bottom treated spatial quantities, the line, &c., as 
though they were discontinuous, like the series of integers, and were thus 
unable to give any intelligible account of the ‘surd’ quantities which 
proved to be so common in geometry. It was this which gave an 
opening for Zeno’s polemic against Pythagorean science, and in the next 
century compelled Eudoxus to recast elementary mathematics into the 
form in which we find it in the Zvements of Euclid, where plane geometry 
and the doctrine of proportion are placed before and treated independently 
of the theory of number. In making the aretpoy expressly a continuum 
Plato showed that his science was that of the fourth and not of the fifth 
century. Hence he could not, without anachronism, put his own views 
about the drrepov into the mouth of Timaeus. Hence, though Timaeus 
is not allowed to say anything inconsistent with the continuity of the 
inrodoy7, he is never allowed to say in so many words that it zs a ‘ great- 
and-small’. He treats it, in the way Aristotle regarded as distinctive of 
Pythagoreanism, as év re, never as a Svas, This ought to make us very 
careful how we allow ourselves to attribute any of the theories of Timaeus, 


? [But reference may also be made now toStenzel, Form und Gestalt bei Platon und 
Aristoteles (Leipzig, 1924) and to my ownessay forms and Numbers in MIND, #.5. 140. ] 
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as they stand, to Plato as expressions of his own thought, unless we can 
prove that they are so, e.g. by parallels in the Laws. It is even more 
important that we learn from Aristotle that Plato further taught that the 
Forms themselves, the rapade‘ypara of the Zimaeus, have two dpxai, the 
One and the Great-and-Small, so that there is a still more ultimate con- 
tinuum than space ; of this, which Aristotle regards as the most important 
point of originality in Platonism, Timaeus gives us no hint. 

50 C 7—51 83. dv 8 ody... ciBSy. Since the vrodoyy is to receive 
impartially all sorts of determinations, it can have no distinctive ‘ figure ’ 
of its own, otherwise this would cause some of the ‘offprints’ of the 
‘models’ to be distorted. We may illustrate this by another example 
from industry. Perfumers are specially careful that the liquid which is to 
be the ‘vehicle’ of the different scents they manufacture should be 
scentless. If the liquid had any scent of its own, this would interfere 
with the purity of the scents it is proposed to introduce into it. So also 
the man who wishes to fit a soft surface for the reception of a design 
begins by making it as smooth as it can be made. Thus we see that 
the permanent implied in change must itself have none of the ‘ forms’ 
the succession of which makes up the ‘ passage’ of nature. 

50C7. & 8 ody rg wapéyn. The & oty resumes the main thread of 
the statement. The words may be taken as the most distant of hints 
that Timaeus is aware that he is leaving unsolved a problem which it 
might be important to examine in another connexion. We could not 
infer from the words even that P/a/o had a solution; they only amount 
to a recognition that the last word is not being said. 

50407. Guopdoy .. . dragdy rév (Sev. There is here nothing technical 
about the use of this word or of eiday in the same sense at 51 a 3. [tis 
as general as, or more general than, our ‘figure’, From 5r b 4-5 we 
see that the ‘figures’ of which Timaeus is thinking are, in the first 
instance, the characteristics of the different sensible bodies, in fact the 
various sounds, colours, scents, &c., revealed to us in different regions, 
and that is why space is said to ‘receive’ them. They are identical with 
the éfi0vra and eicwvra of which we have already heard. But since 
Timaeus means at a later stage to account for all these qualities as 
consequences of the shapes of corpuscles, to all intents and purposes 
what he wants to insist on is that space itself has no specific ‘shape’ of 
its own. He means, then, that space in all its regions is uniform or 
homogeneous. If it were not, its parts would not be indifferent to ail 
configurations. Some could not exist without distortion (xaxas ay ddopovot 
50 e 3), its own figure would show through the pattern imprinted on it 
(ryv atrov rapeudaivoy oyw 50 e 4). He means that the res exfensa is of 
the same make all over. He clearly would have had no sympathy with 
the way in which W.K. Clifford and other physicists have played with the 
notion of a non-uniform space with different formal properties in different 
regions. (See e.g. Clifford and K. Pearson Common-sense of the Exact 
Sciences, c. 4, § 19, ‘On the Bending of Space’; Helmholtz Popular 
Screntific Lectures [E. Tr.] ii. 27-71, ‘On the Origin and Significance of 
Geometrical Axioms’; Einstein Zheory of Relativity |E. Tr.] 113-145 
Eddington Space, Time, and Gravitation (10, 11).) Dr. Whitehead, 
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fully agreeing with Timaeus, asserts as against Einstein and some of his 
followers the ‘ essential uniformity ’ of space, and it is not the least merit 
of his philosophy of nature that he has been able, so far as a mere student 
of philosophy can see, to state the physical doctrine of relativity in a way 
which does not involve the enormous difficulty of ascribing a ‘ variable 
curvature’ to space (Concep! of Nature, Preface, p. vii). The question 
of the uniformity or non-uniformity of space is not the same as that 
raised when it is asked whether ‘ space is Euclidean or non-Euclidean ’. 
In the ‘hyperbolic geometry ’ of Lobachevsky and Bolyai, and again in 
the ‘elliptical geometry’ of Riemann or Klein, no less than in Euclid’s, 
space is assumed to be uniform all over and all through. There is a 
difference between the sets of postulates assumed in the three types of 
geometry which can be mefaphorically expressed by saying that the 
‘curvature of space’ in Euclid’s system is zero, in Lobachevsky’s and 
Bolyai’s constant and negative, in Riemann’s or Klein’s constant and 
positive. But the expression ‘ curvature of space’ is purely metaphorical, 
and in all three geometries, the ‘curvature’ is assumed to be the same 
for all regions of space.’ A space with varying curvature or non-uniform 
space would mean one in which the postulates which held for some regions 
would not hold for others. Obviously the question whether different sets 
of postulates are required for different regions is much more fundamental 
than the question whether a particular postulate (the famous 5th postulate 
of Euclid) should be included in the list, or if not, what should take its 
place. All that Timaeus says here is that space is uniform, not that it is 
‘ flat’ or ‘Euclidean’, 

50 € 1-4. Sporoy ydp by . . . dyuw. The argument seems to be in 
Aristotle's mind in more than one passage of the de Anima. As A.-H. 
says, he seems to be thinking of it in the famous chapter (de Anima IY. 4, 
429* 10 ff.) where he teaches that vos, ‘the part (yoptov) of the yvx7 
with which it cognizes both theoretical and practical truths (@ ywaoxee re 
9 Wyn Kal dpovet) is Suvaye, “ potentially ” the same as the objects it 
knows (ra vonra), but actually is not any one of them “ before it thinks 
them”. In de Anima B the same doctrine had been laid down about the 
relation of sensation to the sensibles it discerns. Sense is ‘ potentially ’ 
the whole range of the sensibles of which it can be aware (sight, for 
example, is ‘potentially ’ the whole range of colour), but is not actually 
any one of them except at the moment of the actual sensation (4188 3 ro 8 
aicOyruxoy Suvdpet éoriv olov 1d aicPyrov Hoy evreAcxeia, Kabarep eiprrat. 
WATKEL piv ov Ovy Gpovoy dv, merovOos 8 wpoiwrat Kai €orw olov éxeivo). 
At B. 424% 17 this leads to the famous definition, framed with an allusion 
to the wax block and the signet of the Zheaelefus, that sense is ‘ that 
which receives the forms of sensibles without their matter, as the wax 


1 Cf. the observation of Weyl Sface, 7ime, Matter (E. Tr. p. 98): ‘Riemann 
rejects the opinion that had prevailed up to his own time, namely, that the metrical 
structure of space is fixed and inherently independent of the physical phenomena for 
which it serves as a background, and that the real content takes possession of it as of 
residential flats. He asserts, on the contrary, that space in stself ts nothing more than a 
three-dimenstonal manifold devoid of all form ; it acquires a definite form only through 
the advent of the material content filling it and determining its metric relations’. 


328 NOTES 


receives the device on the signet without the gold or iron (of which the 
ring is made), 7 atc@nois dort 76 Sexrixov THv aicOyrav eidav dvev Tis VANS, 
oloy 6 xnpds Tov SaxruAiou dvev Tov odypov Kai Tod xpvaol déxerat TO ONpeECOv. 
It follows from this theory that the real organ, e.g. of vision, can have no 
inherent colour of its own, since, if it had, this inherent colour would 
interfere with the correct apprehension of all others. If the organ of 
vision were e. g. itself ‘red’ it could not have at once the ‘form’ of red 
and also the ‘form’ of the green thing at which we are looking, and this 
is why Aristotle makes a point of it in the de Sensu that both the organ of 
vision and the medium of colour-vision are themselves ‘transparent’, i.e. 
uncoloured (otherwise we should be like persons compelled to view 
everything through tinted glasses) In de Anima T the argument is 
repeated about vows in language clearly coloured by recollections of the 
present passage. vods apprehends all the voyra eién, the intelligible laws, 
inherent in nature, and therefore none of them can be the form or law of 
vous itself. If you ask what vows zs, considered apart from its action as 
apprehending the truth of science, you can only say that it is a ‘ capacity ’ 
for apprehending them all, but is actually none of them (429* 15 dais 
dpa det elvar, Sexrexov dé rov eidovs xat Suvdpe: rovovroy aAAa py TovTO, Kai 
Spots exew, Gorep TO aicOntixdy pos Ta aicOyTd, ovTW TOV VOY pos Ta 
yoyTd. avayKky apa, éret ravra. vod, duty elvar, worep Holy Avakayopas, 
va Kpatp, tovro 8 éoriv va yvwpily’ rapenpawopevov yap—an echo of 
T.’s rhv abrod mapenpawvoy dyuw—xwAve To GAXoTpiov Kal dyTipparret). 
Hence, he says, vots is obey évepyeia tv Oyvrwy mpiv voeiv (ib. 429% = 
The meaning is that there are no actual ‘innate ideas ’, and that the mind 
has no @ preort ‘categories’ of its own which it imposes from its own 
stock upon the experienced world. If it had it would not reflect the 
‘nature of things’ faithfully, but would distort them or discolour them as 
a coloured glass misrepresents the colours of the things seen through it. 
Mr. B. Russell has criticized Kant’s theory of the nature of the @ priori 
principles implied in science, which he interprets apparently as a piece 
of psychology, in exactly the same spirit. (Problems of Philosophy 
p. 133 ff. 

50 on I. 86 xat wdvrev . . . dwepydfovra:. (Note the absolute 
equivalence in Plato’s language of fos and yévos. The yémm of e5 are 
identical with the «2d» of the line before.) The bearing of Timaeus’ 
insistence on the ‘formlessness’ of the trodoxy is that, if we recognize 
the uniformity of space in the sense already explained, we are not allowed 
to account for exceptional ‘appearances’ in any region, as those who 
think of space as having a variable curvature would like to do, by 
suggesting that this region has a ‘ different’ geometry from others; we 
must look for a physical explanation in the specific character of the events 
which are going on in the region in question. For the illustration from 
the method of perfumers who are careful to begin their operations by 
making the vehicle which is to be impregnated with the various scents 
itself scentless, cf. Rep, iv. 429 d-e, where use is made of the similar point 
that dyers take great pains that the stuff which is to receive the dye shall 
be white—i, e. colourless—to begin with. 

50e 5-8. xaldwep ... dopds. The unspecified subject of pnyxav asrar 
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‘they contrive ’, is of yavwpevor, ‘those who are concerned in the pro- 
cedure ’, the manufacturers of scents. wowvtow... dopas being a mere 
‘epexegesis of the preceding clause, follows it, as usual, without any 
connecting particle. déoca ewdy are nominative, and we ‘understand ’ 
éori. 

51 al. rev wdvrew dei re Gvrey, This can hardly be correct. A.-H. 
suggests that re perhaps has a quasi-restrictive force, so that the words 
mean ‘all things—that is to say, all which are eternal’. But no such 
sense of re seems to be known anywhere else, nor any resembling it. 
St. recommended omitting re, though he did not venture to follow his 
own advice when he issued his Tauchnitz text. This seems also in- 
admissible, as the difficulty would be to explain how the re should ever 
have been obtruded on so simple a phrase. And for a different reason 
I think it is probably the wayrwy which is the corrupt word. According 
to normal idiom ra wdyra ae ovra should rather mean ‘ whatever at any 
moment is’ (de = éxaorore, ‘from time to time’) than ra didia, ‘ what 
always is’. But this latter must be the sense here. Of the emendations 
noted by Bt. I should prefer the ‘ anonymous’ substitution of voyrav for 
wavrwy. This would remove the awkward ambiguity about the meaning 
of ae, and it seems to me possible that the zavrwy might arise from an 
accidental repetition of the preceding letters TATON, and, having once 
got into the text, extrude the genuine adjective following. C. W.’s 
suggested insertion of vonray after rayrwy does not seem to me very 
desirable. For the sense, ravrwy is superfluous if you have voyrav. 
(Can wayrwy be a misreading of voyray itself, which has got into the text 
by the side of the genuine word ?)' 

51a 4-bD6. 8 8)... Séynrar. The permanent ‘receptacle’, then, 
cannot be a sensible body, nor a compound of such bodies, nor an 
ingredient in them, It is invisible and formless and indifferent to its 
filling (zavdexés), and is apprehended not through sense but by thought, 
though in a way which it is very hard to understand. The nouns by 
which we name what are commonly taken for bodies are really names for 
regions of it in which events of various quality are going on. 

518 4. yeyovéros. The word is inserted in order to suggest the 
argument ‘all aic@pra are yeyovéra, the permanent implied in change 
cannot be a yeyovds, ergo it is notan aigOyrov’. From this follow at once 
the two further conclusions (a) it is not a body of any kind, (4) it must 
be a voyrov of some sort. 

51 a 5-6. pyre yi... Adyouevy. This cuts at the roots of all the 
early cosmologies which made one or more sensible bodies the permanent 
reality implied by change, Thales (water), Anaximenes (ayp), Heraclitus 
(ztp), Empedocles (all four together). It would also tell against that 
dualism of the ‘light’ and the ‘dark’ attacked by Parmenides in the 
second part of his poem, and apparently held by the Pythagorean con- 
temporary with Parmenides in his younger days. 

51 a6. pyre 80a dx rovrey. This can hardly mean anything but 
‘ composites of these bodies’. But whose doctrine does Timaeus intend to 


} Fraccaroli’s view that sdyrow def re dvray is grammatically on the same footing 
as wodAd wal xadé hardly calls for refutation. 
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censure? Perhaps he is thinking of the ‘seeds’ of Anaxagoras. These 
could not be very accurately spoken of as made of fire, earth, &c.; but 
as every ‘seed’ was supposed to have all the ‘opposites ’ in it, we could 
understand such a way of speaking of the theory, and the singular 
Epicurean misunderstanding of it must have arisen from some such 
Jacon de parler, See on the real meaning of the doctrine EGP? 263-5. 

51 a6. pire €f dv raéra. AS Tatra... ravra are the owuara aig@yrd, 
fire, earth, &c., so the é& dy ratra means ‘what fire, earth, &c., are 
made of’. The plural dy shows that the reference cannot be to the 
dreipov of Anaximander. Thus Timaeus must be referring to the 
geometrical figures—the triangles in fact—out of which on his own 
theory the corpuscles of fire, &c., are constructed. He means to say that 
the res extensa not only has none of the sensible qualities of bodies, but 
has no ‘contour’ of its own. 

51a 7. dvéparov elSég rx. The words mean no more than dvoparov tt, 
‘something invisible’. Compare the frequent use of eldos (or ida), or of 
gvors, which in one of its meanings is equivalent to eldos, with the genitive 
as a mere periphrasis. E.g. infra 5305 ro S¢ rov cwparos eldos wav Kat 
Baos exe, ‘all bodies have depth’; Rep. v. 475 b 4 bv dy Twos érOupytixor 
A€ywpev, ravros Tov eidovs rovrou Pyoopey eriOupery, i.e. simply ‘when we 
call a man pfilo-so-and-so, we mean that he has a passion for so-and-so as 
a whole’ (eldos does not here mean ‘kind’); Afeno 72¢ 7 & yd tt eld0s rav- 
Tov arracat €xouvct du’ 6 eiciv dperai, ‘have a something in common’; Rep. 
li. 380d 3 dAAdrrovra 76 atrov elds cis roAAas popdds, ‘ changing himself 
into many forms’; Zim. 42d2 mpw...els To THs mpwrys Kai dpiotys 
adixoro eldos éfews, ‘ until he should return to the first and best state’; 
75.26 ro THs yAwrrns eldos = ‘the tongue’; Rep. ii. 389 b 4 ypynopov as 
évy dappaxov etder, ‘useful as a medicine’, ¢/ stmm. It is not meant that 
the wvrodoyy itself is one of the ei which Timaeus calls wrapade/ypara ; 
there are no pipypara of it, and it is carefully distinguished from both 
mapade’yyara and pipypara, as a third precondition of the existence of 
nature, but it is a ‘somewhat’. One might perhaps say that just as the 
fundamental error of the @voixoi had been to regard this ‘somewhat’ as 
a body of some kind, the fundamental error of Parmenides had been that 
because he said that it could not be a body, he denied that it was anything 
at all, It was a mere word which looks as if it were a name, but is really 
not the name of anything. It is just that to which ‘mortals’ have given 
a name, ‘which they should not have given’. (Parm. Fr. 8, Fr. d. Vors.* 
i. 158 = R. P. 121 popdas yap xaréBevro Svo ywpas ovopdley, | trav piav 
ov xpewy €orw.) The words in which Timaeus tries to describe the 
trodox7 recall Anaximander’s conception of his primary body as a 
‘boundless " something not exhibiting any of the ‘ opposites ’ just because 
they are all equally present init. (Theophrastus [epi puoixay Sofav Fr. 2, 
Doxogr. 476 = R. P.16.) It is precisely by the ‘sorting out’ of selections 
from the ‘opposites’ that things of determinate quality arise within the 
‘boundless’. (Theophr. Joc. crf, obros 8 ovx dAXovovpevov Tod arotxeiov 
THV yéveow Tote, GAA’ droxpwopevev Tov évavtiuv Sa THs aidiov Kujcews.) 
We shall meet in Timaeus’ own theory with precisely this very ‘ ever- 
lasting motion’ by which according to Anaximander the ‘ opposites’ get 
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sifted, and this is a strong reason for holding that the doctrine of the drodoyy 
is ultimately a refinement upon Anaximander’s ‘ boundless body’. For the 
rest of the considerable evidence that the Pythagorean cosmology, and 
particularly the theory of the xevdy, is a development from the views of 
Anaximander and Anaximenes, see GPA. 108-11, 189. The process of 
derivation is something like this. Anaximenes identified the ‘ boundless 
body ’ of Anaximander with ayp, the dark thing which was supposed to 
be at once ‘night’ and mist or cloud. ‘Then the Pythagoreans further 
identified this with the ‘space’ of which the triangles, squares, &c., they 
studied in their mathematics are ‘configurations’, They thought of the 
bodies of the visible world as shapes which light carves out of this uniform 
dark mist. T. is consciously, I think, recalling the language Anaximander 
had used about the ‘boundless’. He means that although Anaximander 
was wrong in thinking of the permanent implied in change as a body, he 
was more nearly right than Anaximenes. He was right in holding that 
it is not characterized by a selection of ‘opposite’ characters (it is not 
e.g. any more dark and cold than it is hot and bright, and so, of 
course, it is not dp). It is just because it is so hard to get men to think 
of extension as distinguished from its ‘ filling ° of events that T. calls the 
‘invisible something’ ducaAwrérarov. How difficult the task is we see 
even in our own day from the unwillingness of some eminent physicists to 
conceive of events as going on at all without a ‘ medium’, looked on as a 
physical reality, for them to go on in, though admittedly no one can tell 
you anything about this medium beyond the bare assertion that it is that 
in which the events go on. 

51a 7-bD 1. peradapBdvov 82 dwoperard my Tod vontov. I.e. extension 
as such cannot be apprehended by the senses but only by thought. As 
we have been told, extension itself has no quality and no configuration, 
but is duoppov. What we see is this or that coloured patch, 1.e. extension 
+ configuration + colour. Extension as such therefore is not seen 
because you can only see the particular coloured surface, which has 
contour and sensible colour-quality. Extension itself is a ‘universal’, 
and can only be grasped in thought. This is what is meant by saying 
that it ‘ partakes of the intelligible’, This participation is said to be very 
‘ puzzling’ for an equally simple reason. You cannot say what the 
trodoxn is except by means of negatives. Commonly you can specify 
the positive character of voyrd. You can say e.g. that a square is ‘a 
rectilinear figure with straight sides all equal to one another and with 
its angles right angles’, a man is yux7 cwyare ypwpevn, and soon. But, 
as we have just learned, the very reason why the drodoxy cannot be a 
body is that it has no quality or configuration of its own, though without 
it bodies would not have the qualities and configurations we perceive 
them to have. Hence it follows that the iodoyxy itself, unlike the ordinary 
universals of science, can only be described by negatives. Aristotle 
would say that this shows that what we are trying to describe is only a 
‘ potentiality ’—the abstract possibility of the existence of mutually in- 
compatible figures, such as triangle, square, circle. But Timaeus makes 
no use of the distinction between the possible and the actual. He takes 
the txrodox7 to be at least as actual as the pipnpara or éxrvmwpata which 
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appear in it. Perhaps we might express his thought by saying that 
extension is a character of characters. It is not hard to discover that 
pennies, shillings, shirt-buttons, counters, in spite of the differences 
between them, have one thing in common, their round shape, and to 
think of this round shape itself, apart from the various points in which 
things with a round shape differ. . This is not hard, because we simul- 
taneously learn to recognize other shapes, triangular, square, and the like, 
and to detect a positive peculiarity of the round shape which belongs to 
none of the others (that which is used in defining the circle of Euclid, for 
example). It is much harder to go on to discover that all the geometrical 
universals, ‘ circle’, ‘ triangle ’, and the rest are determinations of something 
which is common to them all, and when we try to say what this something 
is we find ourselves driven back on language which only tells us what it 
is nof, This is, I think, what Timaeus means. If you think the point 
out a little further, what it comes to is this. Extension is the continuum 
implied in the existence of geometrical figures. But you cannot explain 
what is the peculiarity of /4zs special continuum by indicating some specific 
property of it. You can only explain how the continuum implied in 
geometrical figures differs, e.g. from the continuum implied in the existence 
of different colours by reference to the characters of the special ‘ elements’ 
of each continuum. You have to say ‘extension’ is the continuum 
which is implied in the existence of round and square, ‘colour’ is the 
continuum implied in the existence of red and blue. Neither continuum 
can be specified and distinguished from the other by reference to a 
‘character’ of itself, but only by reference to the ‘characters’ of its 
‘elements’. (Colour has no hue, as extension has no shape.) If you 
do try to make either continuum the subject of an ordinary subject- 
attribute proposition, you find that your proposition must be negative in 
order to be true and significant. Thus it seems to me that the difficulty 
Timaeus discovers in thinking of extension is really of a more general 
kind than he supposes, It is in fact inherent in rising to the thought of 
any continuum as distinguished from the thought of its ‘elements’, the 
universals of the lowest order in which the continuum in question is 
implied. But we are here travelling beyond any meaning of which we 
can suppose T. himself to be conscious. 

51 b 2-6. nad’ Soov .. . Séxntar. This gives us the conclusion to 
which the whole of the argument since the end of 48 has been leading 
up. The trodoy7 is hard to describe accurately, and we are made to feel 
that Timaeus is not over well satisfied with the attempt he has made to 
characterize it. But we may at least see now what is really meant by 
the substantives which are commonly used as names of bodies. By fire 
we mean ‘at any given moment’ (éxdorore) a region of the trodoy7 
where the ‘phenomena of combustion’ are recognized (note the ¢aiveo Gat), 
by water a region where we have found the appearances of liquidity, and 
so forth. Timaeus thus seems to be adopting a ‘ phenomenalist’ account 
of the corporeal world, but it must be noted that he arrives at it by 
treating the trodox7 itself as non-phenomenal. The continuum does not 
itself ‘appear’, it is implied in ‘appearances’. His main point is simply 
to insist that none of the appearances which we call bodies is the 
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permanent implied in passage; the ‘bodies’ are ‘what passes’, the 
continuum which does not appear is the permanent. 

51 b6—sac8. Adyw 5é 54... B00 yeroecGov, The result just reached 
leads us to explain our position on an ultimate philosophical issue. Could 
the three factors we have postulated for the explanation of appearances, 
the wapade’ypara, the todo, the ‘events’, be reduced totwo? If this 
is to be done at all, it is clear how the reduction must be effected. We 
have just seen that the txodoyy is the ‘continuum implied in change’. 
Hence we must at least retain the peunuara or events and the trodoyy in 
any coherent account of the sensible world. But need we retain the 
wapade’ypara? We made them a part of our initial ‘ hypothesis ° at 29 a, 
where it was taken for granted that the ovpards is an eixwy of something. 
But an initial assumption is not necessarily sacrosanct, and it is in accord 
with the theory of method expounded in the P/aedo to go back on it and 
ask whether it might not be simplified. In fact, Socrates tells us in 
Rep. vi. 510 c—5 11d, that it is just the business of ‘dialectic’ to make 
us go back on and criticize all the troféces which we—rightly for our 
purpose at the time—assumed as postulates while we were engaged in 
our preliminary studies. In ef. vii. 533 c 8, where he is giving us his 
own commentary on his declaration, he even speaks of it as the work of 
‘dialectic’ to ‘destroy’ or ‘do away with’ these troféces (otxow... 7 
Searexrixy peOodos povy traury wropeverat, tras irobéceas avatpovca xri.). 
So that Timaeus is quite in order in asking whether, on revised con- 
sideration, the trofeois that what we perceive by sense is always an 
‘image’ or ‘shadow’ of something might not be dispensed with. Are 
‘fire’ and ‘water and the like—he takes these examples for the reason 
that the question we have been discussing just before was what we really 
mean when we talk of ‘fire’ and ‘ water "—‘ images’ of anything? Is 
thére such a thing as ‘yusf fire’, ‘fire by itself’ (rtp atro éf éavrov), or 
is there nothing at all except just the ‘fire’ we see, the sensible events 
apprehended by a particular percipient at a particular place and time? 
And the same question will apply to ‘ all the things about which we are 
perpetually saying’ that they are ‘just’ so-and so? This amounts to 
asking whether the standing great ‘ postulate’ of Socrates in Plato, that 
there are ‘ Forms’ is true, or was Protagoras right in saying that ‘ what 
appears to me 7s to me’, i.e. that the actual sensations of any one man 
are for him and just so long as he has them an absolute standard of truth? 
It had been argued at length in the ZAcactefus that this alternative view 
amounts to the doctrine that there is strictly no meaning at all in asking 
whether a given statement is true unless you specify a person for whom 
and an occasion on which it is to be pronounced true or false. ‘Is this 
true?’ will of itself be as meaningless a noise as ‘Is this greater than?’ 
Even ‘Is this true now for Socraves?’ will only mean ‘Is Socrates now 
thinking that this is true?’ The phrase ‘Socrates is now thinking that 
this is true, but he is mistaken’ will have no meaning atall. The wording 
of the clause 4 ratra dep xai Bréropey .. . dAnOeay (Cc 1-3) suggests 
strongly that Timaeus actually has the Protagorean formula in his mind. 
Cf. the exposition given of it by Socrates and at once accepted by 
Theaetetus (so that it was clearly the generally accepted interpetation), 
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at Theaclefus 152 a 6—c 6, which ends with the summary aic@nors dpa row 
ovros dei dotw Kai dwWevdts as erurrypn obca. Timaeus has come so 
near the doctrine in his last assertion that by wip we mean a certain 
‘appearance ’, that he may well feel it necessary to indicate the difference 
between his own doctrine and that of Protagoras. 

The question at issue can be made quite clear without using any of the 
particular technical terms about «id and pédegis which do so much to 
obscure the point for us. The question is whether there is or is not 
a standard of scientific truth by which individuals can and ozgAé to correct 
the deliverances of their senses. However much we may believe that the 
physical world is the world our senses reveal and not any supposed 
unperceivable ‘reality behind the veil of appearances’, it is always 
possible, since the deliverances of my senses at a given moment are only 
fragmentary and are affected by the state of my own body, that they may 
give rise to misinterpretation, and science is based on the assumption that 
the ¢ru¢h about the world is that account of it which would explain a// the 
appearances (including the ‘illusory’ ones), as one coherent logically 
connected system. This is the sense in which it is clearly subversive 
of science to assert that ‘the real is just what I see and feel’. There 
could be no science if it were true that the real is what I see and feel just 
as I see and feel it, neither more nor less.? 

The way in which the remarks about fire, water, and the like lead to 
the raising of the question is this, It has just been said that when we 
say that fire is existent we mean that there is a certain appearance in 
some region of the spatial continuum. The implication is that fire means 
the occurrence of events with some defini/e law or pattern in a region of 
the continuum, water the appearance of events of a different determinate 
pattern. It follows at once that only when this pattern is exactly realized 
do you have ‘real’ or ‘pure’ fire or water. If it is only imperlectly 
realized, you have not ‘pure’ fire or water, just as we should say that 
‘water’ which proved on analysis not to be composed of hydrogen and 
oxygen in the proportions determined by the chemists is not ‘ pure’ water 
but has ‘impurities’, Now a man who holds that the deliverances of 
his senses at a given time and place are an ultimate standard of truth is 
bound, if he is logical, to say that it is nonsense to talk about e.g. ‘ pure 
water’, or to ask what its exact composition is, What the perciprent's 
senses cannot discriminate from water or air zs, on this theory, water 
or air; there is no sense in asking whether it contains imperceptible 
impurities. It is explained in the Zheaefefus that the utmost admission 
possible to a consistent Protagorean is that some beliefs are more useful 
than others. (If I believe that stagnant ditch-water has no impurities in 
it and therefore proceed to drink it, I may die from typhoid, and so my 
opinion about ditch-water has brought harm to me, but it cannot be said 
that the belief was false.) Such a theory really amounts to holding that 
exact science is a simple delusion, and as Timaeus is just going on to 


1 The view rejected by Timaeus, that we could do in science with only two terms, 
the series of events and the continuum in which the events go on is, in fact, precisely 
that of Mach, Avenarius, Pearson, which has been summed up in the formula that 
science is a ‘shorthand’ notation for the ‘ routine of our perceptions’. 
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propose, as the most probable hypothesis, an exact theory about some- 
thing which is certainly not directly perceptible, viz. the molecular 
structure of the ‘four roots’, he needs to discuss a view about the scope 
and nature of knowledge which would rule out all such investigations as 
meaningless. The question is not even whether there are e.g. an 
actual bodies which are ‘perfectly rigid’, any samples of distilled water 
which are actually free from all ‘impurities’, but whether such notions 
as ‘a perfectly rigid body’, ‘ pure distilled water’, ‘gold which contains 
no alloy ’, and the like really mean anything. 

51D 8. wip adrd é@ dautod, The formula appears not to be a Socratic 
or Platonic invention, but to have been borrowed by the Socratic circle 
from fifth-century science. It means ‘fire which is just fire’, ‘ fire with 
no admixture of anything else’, exactly as we speak of ‘pure water’, 
‘pure atmospheric air’, ‘pure gold’. Cf. Hippocrates Ilepi dpyains 
ixrpus 15 (Kithlewein, i. 17) ov yap éorw atrois, oluat, eéqupnpévov atte 
re €f éavrov Geppov 7 Wuxpov 7} Eqpov 7 trypov pydéve dAAw idee Kowwveov, 
‘I fancy they have never discovered anything which is just hot or just 
cold, just dry or just moist, and has no admixture of anything else in it’. 
The more usual Platonic formula atro xa@’ atro, which occurs just below, 
is a variant on this with the same meaning. 

ib. wepi dv dei Adyoper, ‘about which we are perpetually saying’. So 
in the Phaedo the technical terminology of the doctrine of Forms is 
ascribed by Socrates to a group of whom he speaks as ‘ we’ in connexion 
with this very expression avro xa@ atro and its equivalents, 75d 1 epi 
aravtwv ols érurppayopeba ro “atro & gore” Kai dv rais tpwrycerw 
épwravres Kat dy rais dwoxpicerw droxpwopeva. So Rep, x. 5964 6 
Socrates says to Glaucon eldos yap mov ti ty éxacrov eiwapey riPerbat 
wept €xagra Ta WoAA, ols rabroy Gvopa émipepopey and 597 a 2 ov 70 «ldos 
arovet, & by dayey elvac 6 €ore xAivy, GAN KAUvyv twa; We mixzht have 
supposed that the ‘we’ in these places meant simply the Socratic circle, 
but we see that it includes Timaeus of Locri (the only person except 
Socrates who ever speaks of the eid at all). So it is clear that 
Plato meant the language about aira xa aira «idy to be regarded as 
Pythagorean. 

51C 3. Toatryy dxovra dAfGeaay. dA7nGea, as Most commonly in Plato, 
unless there is something in the immediate context to suggest ‘ truthful- 
mess’, has a more ‘objective’ signification than our ‘truth’ and would 
better be rendered ‘reality’, So in Rep. vi. 508e 3 when the idea 
rayaou is called airta érurrnpns nat dAnGeias, dA7jGea means the counter- 
part in the ‘objective world’ of érwrypy in the mind, that which is the 
object of the knowledge of the éroryjywyr, ‘ reality’, as may be seen from 
the preceding contrast (508d 5) of dAnOed re xai rd ov, ‘real being’, 
with 10 yeyvopevov re xat drroAAvpevoy, ‘ mutability’. rocadrnv dAnOeay is 
explicitly taken by St. in his note, and implicitly by Martin and A.-H. 
in their renderings, as = ‘the sort of aAyOea we are in the habit of 
ascribing to the eidy of which we speak’, But the meaning surely is 
‘such dAnGe as sense-percepts not corrected by reference to a standard 
of scientific truth have’, and accordingly we should punctuate pova éorw, 
rotaurny ixovra dAynGey, rendering ‘are all that exists, and have a corre- 
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sponding reality (and no more),’ The words seem to convey an allusion 
to the title dA76ea, by which, as we see from e.g. Zheactelus 161 C 4, 
the book of Protagoras was known to Socrates and his contemporaries. 
Note the reiterated dayey Of c 4. The word eldos as well as the phrase 
avro éd’ éavrov OF avro xa’ avrd is thus asserted to be Pythagorean. 
It is clear from more than one passage in the Commentary of Proclus on 
the Parmenides that Proclus still recognized the Pythagoreans as his- 
torically the originators of the doctrine of the Forms. Thus in com- 
menting on Parm, 130b 2, where Parmenides asks Socrates whether 
he had thought for A:mself of the doctrine that sensible things ‘ par- 
ticipate’ in Forms (atros ov Sinpynoat ws A€yes), Proclus observes that 
the question is natural, since Socrates might have got the theory from 
others (Comment. in Parmentd. St., p. 609, Cousin v4 Kat yep €ixOs av 
eis avroy Hxew Adyov, ¢ ws ol audi Tappevidyy Touryy rua Sofay €xover, xai 
ty Sok) wecOopevoy otrw A€yew GAN ovdxi Kara olxeiay ércBodyv). In an 
earlier passage of the same pal (St. 562, Cousin iv. 149) he says more 
explicitly that the ‘Pythagoreans had the doctrine of the Forms’, and 
that it is they who are meant by the phrase rovs ray cidav phos at 
Sophistes 248 a4 (qv pay yap xai rapa rots Tvbayopetos 7 rept trav cidov 
Gewpia, xai SyAot xai avros ev Yopurry Tov ciday hirous mporayopevww Tors 
év "ItaXia codovs). As it is not the custom of Proclus to give mere 
conjectures of himself or others about the historical allusions in Plato 
without marking them as conjectural, Bt. is clearly justified (Greek 
Philosophy, Thales to Plato p. 91)*' in the inference that this was the 
received Academic tradition. Aristotle’s statements about Plato in Afeé/. 
A. 6 imply the same thing. Aristotle is careful to tell us what he 
regarded as the two téua TAdrwros, the distinctive features of Platonism. 
By distinctive features he means those which distinguish Plato from the 
Pythagoreans, the persons with whom Aristotle says he ‘agreed’ except 
for three specified differences (Jef. A. 987.29 7» TWAdrwvos éreyevero 
mpaypareia, Ta pty roAAa TovTas dxodovOotca, Ta dé Kai ida Tapa THY TOV 
Iradtxav éxovoa pirogodiav). It is notable that Ar. does not regard 
the doctrine of the reality of the Forms nor even the doctrine that 
‘sensibles’ participate in them as the ida to Plato. He expressly says 
that the difference from the Pythagoreans about péOefis was merely 
verbal, and implies that, as far as the postulation of a realm of voyra cidy 
is concerned, there was no difference at all. 

51C 5. ovdev dp fv wdty Adyos, ‘turns out to have been (was, after all, 
all the time) nothing but talk’, i.e. nothing but empty words. The 
imperfect is used in such phrases of what one ‘finds to have been the 
case’ when one’s eyes are opened to an error, because one discovers that 
the case really was so all the time one had supposed it to be otherwise ; 
dpa is regularly combined with the verb because the discovery that one 
has been deluded is an inference from some consideration which ‘ opens 
one’s eyes’. So we say, in similar cases, ‘¢hem your professions were 
mere words after all’. For an excellent collection of examples of the 

" Cf. also Olympiodorus in Phaedon. 65d (ed. Norvin, p. 31) 6 Xippias troipos 
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usage see Madvig Greek Syntax (E. Tr.), Appendix § 257 (p. 225). 
For the contrast of Adyos, ‘mere talk’, ‘an empty name’, with ovra, cf. 
the lines which Brutus was reported to have quoted i in his last moments 
® tAnpov dpern, Aébyos a ap’ oP: éyw 3€ ce | bs odcav joxovr. 

51 c 5-d 3. oure ody 8)... wigov. Timaeus does not offer a complete 
and final examination of the fundamental issue of metaphysics. A full 
justification of the doctrine of Forms would have to be of a length 
unsuitable for insertion in a cosmological discourse which itself is long 
enough already. But he feels that he must not meet opponents of 
the doctrine by a bare assertion. He proposes therefore very briefly 
(Sua Bpayéwv) to indicate the general lines on which the case for the 
Forms should be argued, but not to work out the argument in detail. 
He gives his own personal conviction (ade otv ry y' éuny avros ribepae 
ynpov) and indicates briefly the grounds on which he rests it. There is 
no attempt here or anywhere else in Plato to offer a formal demonstration 
of the doctrine; it is always represented as a postulate (ird@ecrs) which 
‘we’ are agreed to admit. As ‘we’ are agreed, the rules of dialectic do 
not require the production of proofs any more than the rules of a modern 
law-court require the establishment by testimony of points which are not 
contested. It is only what the other party calls in question that you are 
required to ‘prove’. The method adopted by Timaeus to ‘determine’ 
the issue sufficiently for his present purpose is simply to show that its 
decision depends on another issue which it is easier to ‘determine’, 
viz. whether there is or is not any difference between vois, scientific grasp 
of truth, and dAnOys Sofa, a belief which happens to be true. Is the 
mental state of the man who knows the truths of science adequately 
described by saying that he asserts propositions which are, in point of 
fact, true? 

51d 3-7. ef pév vods... BeBarédrara, /f there is nothing more to be 
said about the attitude of the man who has ‘knowledge’ to his object 
than that his beliefs are in fact true, there is no need to recognize the 
existence of anything beyond ‘what we perceive through the body’, 
i.e. a purely sensationalistic phenomenalism will be an adequate doctrine 
in metaphysics. Impossible as it is to be certain that the judgements 
I base on my personal uncorrected impression of the immediate ‘look’ 
of things are exactly true, no reason can be given why they should not 
happen to be so. E.g. I can’t be sure that what appears to my senses 
an exactly round disk or a perfectly polished surface is really so; but, on 
the other hand, I can’t be sure that it is not so. My belief on the matter 
may happen to be true, though I have no means of being sure that it is 
true. If this were all we could say about the claims of scientific know- 
ledge—if we could only say that it is a complex of propositions which 
‘happen’ to be true, science need not be supposed to be more than 
a ‘personal impression ° of a certain man, and we need not assume the 
reality of any ‘objects’ except that man’s sensa. If we have scientific 
knowledge which amounts to more than this, if there are sciences which 
are concerned with universal and necessary connexions, the objects 
studied in these sciences must be something more than the personal 
impressions of any one, and so there must be Forms which we apprehend 
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not by sense but by thinking. Hence, if we can give reasons, satisfying 
to ourselves, for distinguishing genuine scence from personal impressions, 
this will be a sufficient defence of our metaphysical assumption, at least 
for the purposes of a discourse which has a different main topic. 

With the formal procedure of Timaeus here compare that of Socrates 
at Meno 86 1 ff., which Socrates there describes as é€ trofécews oxoreiy, 
‘considering a question from the point of view of an initial postulate’. 
There the question was whether dper7 can be taught. Socrates declines 
to discuss the point directly, but offers to examine it é€ trobécews. 
I.e. he will consider what solution will follow if you grant him a certain 
postulate, viz. that ‘virtue is knowledge’. If dpery is knowledge it can 
readily be shown that it is &éaxrdy. Whether it will be d:daxroy if it is 
not knowledge, he does not undertake to say. He declines to affirm the 
proposition that dpery is Sdaxrdv categorically; he affirms instead the 
implication ‘apern is émornun’ implies that ‘dpery is Sdaxrov’. He 
illustrates this way of reducing one question to a different one, or of 
restricting the scope of an inquiry by introducing an initial condition 
from geometry in a way which indicates the origin of oxéyis é€ vrobécews 
in reflection on mathematical method. A geometer is supposed to be 
asked (Jeno 86 e 6) whether it is possible to inscribe in a given circle 
a triangle of given area (ei oldv re és rovde Tov KixAov rode TO xwpiov 
tpiywvov évrafjvac), The geometer declines to answer the question as it 
stands, but replies that if a special condition is assumed (we need not 
here discuss the precise character of the condition) the problem is 
soluble, but may not be so if this condition is not fulfilled. The technical 
name in the geometry which was eventually built up by the Academy and 
codified in the third century by Euclid for such a specified initial restriction 
upon which the solution of a problem turns was dcopicpds. (Cf. Proclus 
tn Eucl, ed. Friedlein 66. 22, where we are told that the Academic mathe- 
matician Leon did much work in the finding of Swpwpoi wore Svvarcv 
éort To Cyrovpevov mpoBAnpa cat wore advvarov.) ‘Timaeus is here laying 
down a dopicpos, ‘the sensationalist account of reality is a possible solu- 
tion of the problem of metaphysics if there is nothing in science beyond 
a collection of propositions which are de facto true; if science is more 
than this, sensationalism is an inadequate theory’. The use of the words 
Spos, dpirGeis, in di alludes to the mathematical origin of the method. 
The procedure is strictly in accord with the account of tao@eors in the 
Phaedo. The irodeas, ‘there are vonra eid’, is shown to follow from the 
more ultimate wrofeots, ‘science is more than a collection of propositions 
which happen to be true’, T. assumes that any man of science will 
regard fhis wrobears as ixavoy, ‘ satisfactory ’. 

51d 3. vots nai Sé6ga dAnOys. What zs the difference? What is there 
more in ‘science’ than there is in ‘judgement which is true’? The 
answer is familiar from the Meno (97 e—98a). In order that true judge- 
ments may be converted into émorjpat, ‘sciences’, they must be made 
‘fast’ by ‘binding them’, airias Aoy:opuG, ‘by calculation of the reason 
why’, To have science it is not enough to assert propositions which 
are true. We have to discuss the ‘universal and necessary’ connexions 
between them. E.g. it is not science to know merely that 4 is true, 
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# is true, and C is true; you are on the road to science when you can 
see that ‘A is true and Z is true” zmplies that C is true’ also’. Since 
mere personal sense-impressions never give us ‘connexion’ of this kind 
(‘experience concludeth nothing universally ’), science cannot be founded 
merely on sensations. A world which can be scientifically known must 
contain ‘ universals’ which form a logically connected system. We must 
not read into the word yoits here the special sense it has in Aristotle’s 
theory of knowledge, direct apprehension of the universal unproved first 
principles (dpyai) of science as opposed to émrurjpy, the ‘mediate’ 
knowledge of the consequences which are deduced from them. This 
distinction is not made by Plato. With him vots and ériernpy are both 
names for the same thing, rational science. He has no separate name 
for the apprehension of first principles. 

51d 6. dg ris daivera. The view that ‘science’ = dAnOns Sofa is 
discussed and dismissed in the Zheaclefus (187 b—z201 c), where it is the 
second of three proposed definitions of érworyun, none of which proves 
satisfactory. Socrates and Theaetetus examine it after the break-down 
of the first attempt to identify ércorjuy outright with aio@yors. The 
considerations produced by ‘Timaeus in 51 e to show that értorypy is not 
simply éAnOns Sofa are a Summary statement of results which are worked 
out more fully in the Zheaclefus. ‘They are not meant for a demonstra- 
tion, and are not the main grounds on which the identification is rejected 
in that dialogue. They are simply appeals to eixora, ‘the plausibilities 
of the case’, Demonstration is not needed here, since none of the 
audience are likely to dispute the point. For readers familiar with the 
Theaclefus the passage amounts to a reminder that the subject has already 
been fully discussed on its own merits in that work, and presumably 
Plato intended it to be taken so. It would hardly have been historically 
justifiable to put into the mouth of a Pythagorean contemporary of 
Empedocles so fully developed a logical and epistemological doctrine as 
that expounded in the Zheacleius. The fatal objection to the definition 
is there found to be that in defining ércorjpy as aAnOys Sofa we are 
presupposing that we already know what is the difference between a true 
and a false doga. Thus it is assumed that we already know what error is 
while we are still confessedly unable to say what knowledge is. The real 
reason of the failure of the attempts to define émorpy7 is that Socrates 
and Theaetetus are looking for a psychological criterion of true judgements. 
They are trying to discover some psychological peculiarity which is 
common to true judgements and only to true judgements, and no such 
peculiarity is to be found. There is really zo character which is common 
to and peculiar to true judgements beyond the character of being true. 
This is (a) not a psychological characteristic, and (4) cannot enable us to 
define truth in terms of something other than itself. In the end we have 
to admit that ‘true’, ‘like good’, is a term too simple to be capable of 
being defined at all. (Cf. the remarks on this point in W E. Johnson 
Logic Pt. I, p. 8.) The radical distinction between émorjpyn and Sofa 
of any kind is also insisted on strongiy in ep. v. 476 ff., but neither 
here nor in the Zheaelefus nor in the A:fpudlic are we told who in 
particular held the views which are being attack::d. Antisthenes has been 
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fixed on, but on wholly insufficient grounds. In an age of scepticism 
about science, like the middle of the fifth century, the theory is natural 
enough. 

51e1-6. Timaeus specifics three obvious ways in which yvovs and 
ar7Ons Sofa differ. (1) We get them in different ways. The first is 
acquired by learning or being taught (d:dayy), i.e. depends on intellectual 
conviction. The second may be induced by mere ‘ persuasion’ or ‘ elo- 
quence ’ (wetu), i.e. by appeals to sentiment, authority, prejudice, and 
the like, which may produce an effect, may cause the person to whom 
they are addressed to accept a belief, but are not a reason or ground for 
it. A belief which is, in fact, true may thus be produced without the 
production of any real ground, but we cannot call a true belief produced 
in this way genuine ‘knowledge’. The Zheaeletus (201 c 4-7) illustrates 
the point from the way in which duacrai may be led to a verdict by 
skilful advocacy. In the law-court the advocate who is trying to get the 
jury to find a certain verdict persuades them that e.g. the accused has 
done a Certain act at a certain place and time and with certain circum- 
stances. The jury have not been witnesses of the act and cannot be 
said to 4now that it was done; the advocate himself does not now this. 
Yet by a suitable appeal to their feelings and prejudices, the advocate 
may make them believe that the man has done the act, and he may in 
fact have done it. In that case the Stxaora/ have a true belief but they 
have not &nowledge. ‘The same considerations apply wherever a man 
is persuaded, as so often happens in political life, into a true opinion 
by a thoroughly fallacious argument. This is, in fact, the reason 
for the contemptuous treatment of ‘rhetoric’ in the Gorgias. The 
orator is a man who by skilfully adapting the tone of his pleadings 
to his audience inspires them with beliefs about matters of which neither 
he nor they have any knowledge at all (like a modern ‘political party 
leader’ advocating a short cut to the Millennium). The point here is the 
same as that of the Afeno. It is the ‘fixing’ of the true belief by under- 
standing of the ‘reason why’ which advocacy does not supply. 

(2) vods is always attended by arnfys Acyos, ‘true discourse’; mere 
true opinion is not. If you really know a proposition, you can justify it 
when called on to do so. You can show me ‘good reason’ for your 
conviction on the point. But you may hold an opinion, and it may be 
a perfectly true one. and yet if I ask you to justify it, you may be quite 
unable to do so. You may have nothing better to say than that you feel 
sure your opinion is true. Now, if you have nothing more to say on 
behalf of a proposition than that you feel very sure it is true, it is absurd 
to see no difference between your own case and that of a man who ~ 
could ‘ give his reasons’ for holding the same view. In the Zheaeletus 
the definition of knowledge as ‘true opinion with ability to give an account 
of it’ is the third of the three examined. Theaetetus says there that he 
had once heard some one say rn pera Adyou dAnOy Sofay émiornpyy «lvar 
(201c9). He does not say from whom he had heard this, though it is 
hinted that there is some connexion between this view and that which 
Socrates goes on to say he himseir ‘seems to have heard in a dream’ 
that complexes can be define:!— you can give a Adyos of them—but the 
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ABC of which they are composed can only be taken in by simple 
apprehension. We saw that this second view was in all probability 
Pythagorean, and thus it seems natural to suppose that the definition 
Theaetetus had heard is Pythagorean too. This seems to me to become 
almost certain when we consider that the words quoted by Theaetetus 
rv péev peta Aoyou dAnOn dofay émornynv elvat, ryv 5€ dAoyov éxros 
érurTnuns’ Kai oy pev py tore Aoyos, otk erurryra elvar... & F hye 
émurtyra are nearly identical with those used by Timaeus. It is not 
disputed in the Zheaefefus that this may be a correct statement about 
knowledge; Socrates points out that the expression pera Adyov is 
ambiguous, and that the most satisfactory of the possible interpretations 
would be that knowledge is true opinion about a thing accompanied by 
the Xoyos which points out the dtadoperns of the thing in question, that 
which distinguishes it from everything else. He then observes that as 
a definition, the proposition has the defect that if all that is meant is that 
one must have ‘right opinion’ about the dcadoporns, we still have only 
‘right opinion’, not knowledge; but if what is meant is that knowledge 
is ‘right opinion about a thing with knowledge about its dcadoporns’, the 
definition is circular. This would be no reason to deny that the state- 
ment in question may be a true statement about érurnpy, though it is 
not a definition of it. Timaeus gives it merely as a true statement about 
vovs, not as a definition. He does not attempt to define vods at all. 

(3) You cannot change a man’s conviction about what he really knows 
by weiOw, ‘advocacy ’, clever appeals to his feelings and prejudices; you 
can change a ‘true belief’ in this way. E.g. suppose I believe that Free 
Trade is the best commercial policy for the United Kingdom, and that 
this is a true opinion. If I am thrown among persons who are strongly 
hostile to Free Trade and are always giving vent to their hostility, and if 
I also can give no satisfactory reasons for my belief in Free Trade (as is 
usually the case with the opinions of most persons on such questions), 
the effect of finding my opinion treated with dislike and contempt as one 
which ‘the right people’ do not accept may be to lead me to ‘ change 
my views’. But no amount of ‘social sentiment’ will convince a man 
that a proposition of which he knows and retains the proof is not proved. 

Note that the very points which are mentioned in the Zheaelefus as 
making a difference between mere 6p07 d0fa and émornyy reappear here 
as making the difference between vovs and dA7Ons Sofa. This proves 
that Plato, as we said, is making no distinction ot the Aristotelian kind 
between vovs and émuorypy. 

51e€6—523d 1. rovrwv 82 otras éxdvrev . . . yerjoeoPov. The result of 
our consideration is then that our troecrs that we cannot give an account 
of the sensible world in terms of less than three factors, mapade‘ypara, 
wrodoyy, pupnpara, Stands, just as Dr. Whitehead’s account of the same thing 
requires the three factors which he calls ‘ objects’, ‘ space-time’, ‘events’. 
Timaeus once more very briefly dwells on the distinctive characteristics 
of each of the three, and the sources from which we get our knowledge 
of each of them. The pattern or efSos is self-same, exempt from all 
‘ passage , imperceptible to the senses (dvaio@yrov), and is apprehended 
by thinking (vonois). The uépypa which is called by the same name as 
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its pattern, is implicated in ‘passage ’, is, in fact, that which ‘ passes’, is 
known through the senses. The trodoyy, which now at last receives the 
actual name xwpa, ‘room’, ‘space ’, is that in which passage is ‘ situated’; 
like the e%Sos, it does not itself ‘pass’, and like it is apprehended not by 
sense but by a mysterious ‘bastard’ kind of thought. It is impossible 
. to simplify this triad by eliminating any member of it. The point of 
special importance is that space, though not a wapudecypa, is like wapa- 
Se’ypara in not being ‘in the making’, and like them also in not being 
apprehended through sense, though the thought which does apprehend 
it is of a peculiar kind. Its peculiar status is that though it does not 
‘pass’, it does not, like the other term of the triad which is exempt from 
‘passage’, function as the ‘type’ of sensible events, but as that which 
provides them with their ‘situations’ (épayv). | 

52 3. oure abrd eis GAXo wo idy. This must not be taken as indicating 
any difference between the Forms of the Zimacus and those of the Phaedo. 
In the Phaedo we hear of the zapovoia or ‘ presence’ of Forms to aic@nra 
and of the ‘ withdrawing’ or ‘retreating’ of a Form from an aig@yroyv. 
But these are merely metaphorical expressions, like the ‘ingredience’ of 
objects into events of which Dr. Whitehead speaks. They are no more 
supposed to describe a change of behaviour in the Form than Scriptural 
expressions in which God is spoken of as growing angry or changing 
His mind are held by orthodox theologians to ascribe change to God. 
Socrates himself speaks in a way which indicates dissatisfaction with such 
metaphors at Phaed. 100 d 5  éxeivov Tov Kadov cire rapovoia €ire Kowwvia 
cire Ory 54 Kal orws trpooyevonévyn’ ov yap Ext TovTo Sucyxupifopat, GAN’ 
Ort TO KAA® wavrTa Ta Kara joked KaXAd. 

52a 5. Spuvupov Spody te exeive, Suuwvuzos, as regularly, is used by 
Plato, in precisely the same sense as Aristotle’s cvvwyvpos; it means that 
which has not only the same name but the same Adyos ris otaias as 
something else. The point always dwelt on specially by Plato is not that 
the Forms have the same name as the yyvoyeva which ‘ participate’ in 
them, but that the ytyvopeva take the name of the Form. Cf. supra, 
41. C6 aOavaros Spovupov, Parm. 133d 2 ra dé wap Hyiv tavra oporvpa 
Ovra éxeivors, Sophist. 234b7 pipypara cai dpovuna tay Gvrwv atepyalo- 
pevos TH ypadixy téxvn. So in Aristot. AZef. A. 987 b to sensible things 
are called ra zroAAa Tov CUvwvipwy Tots cideow. This is because the name 
has a determinate significance; it therefore only belongs in a derivative 
and secondary way lo a piunpa or aio@yrov, which is only an imperfect 
reproduction of the determinate ovaia named. 

52 a 6-7. yryvépevov ... dwodAupevov. The aic@yroyr is not only all the 
time ‘in the making’; it is equally true to say that it is all the time in 
the ‘unmaking ’. This latter point is specially denied of ywpa at a8 by 
the words d@upay ov rpocdexopevor. 

5247. dé& per aicOycews weprtnmrév. This is the exact Platonic 
expression for the mode in which we apprehend the ‘ sensible particular’. 
It is a looser way of speaking to say that the sensible in apprehended by 
aic@nors, since we have to record any fact of observation in a judgement, 
and judgement is not sensation, though it may be based on sensation. 
Every judgement, even if it be a ‘perceptual judgement’ of the very 
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crudest kind, implies in it some of those universal characters or categories 
of which we are told in the Zheaesefus that the yvy7 apprehends them 
‘by herself without the intervention of organs’ (airy &¢ airis 7 Yuyy 7a 
Kowa paiverat wept ravtwy érurxorev, Lht.185e1). These xowd include 
‘being’, ‘not-being’, as well as likeness, unlikeness, identity, and 
difference. The simplest significant statement therefore implies some of 
them, and hence no significant communication is an expression of aio Onous 
pure and simple. It would not be exact, again, to say that we apprehend 
the sensible by Sofa, since we may have doga: about much that is not 
sensible, e.g. I may have dofae about God or about the multiplication- 
table. The accurate expression is that perception is ‘judgement grounded 
on sensation’. (It is clear that this view is so far correct that perception 
is not identical with having sensations. Whether it is true that perception 
itself zs a kind of judgement is a more difficult question. It might be 
urged that perception is sus generis and that the object apprehended when 
I see a red rose, viz. the red rose, is different from the redness of the rose 
or the rose’s-being-red, which is the object apprehended when I judge 
that ‘the rose is red’. But we need not discuss this subtlety here.) 

52a 8. rd ris xwpas dei. ded = éxdorore, ‘in every case’, not ‘always’ 
or ‘all the time’. The name yxwpa is not given to the trodoyy until 
Timaeus has first explained what he takes to be the character and function 
of the trodoy7. If it had first been called ywpa and then described we 
might have imported something illegitimate into our notion of it on the 
strength of associations which had already grown up in our minds in 
connexion with the name. As it is xwpa is defined as the name for that 
which has the character and function already specified ; we are to assign 
to ‘space’ the character and function already described and no other. 

52 b2. per dvatoOnoias. This has no bearing on the question raised 
in modern psychology whether ‘voluminousness’ or ‘extensity’ is not 
a character either of all our sensations (as James maintains), or at any 
rate of some classes of them, e.g. those of sight and touch. All that 
Timaeus means is that you never ‘sense’ unfilled volume or mere volume 
which has no further ‘quality’, and the ‘nativistic’ theories of space- 
perception in modern psychology do not dispute this. 

52 D2. doyiope rn vd0w, poyis mordv. Why vofw? Presumably for 
the same reason that it was said before (51 b1) that there is a puzzle 
about the way in which the éodoyy ‘ partakes of the intelligible’. It is 
that ‘which receives all figures but has itself none’, as we have been 
sufficiently told. If we want to grasp the notion we have to think away 
all that is characteristic of every determinate figure. Space thus, at first 
at any rate, seems to be something about which we can make none but 
negative statements, such as that it is not square, it is not round, and the 
like. You would expect that what you cannot ascribe a determinate 
predicate tois just nothing at all; ‘genuine’ (yyoia, ‘true-born ’) vdyats, 
you would think, is the apprehension of what its object positively zs, not 
of what it is sof. (Cf. Themistius 7 Arzsfot. de Anima iii. 6, ed. Spengel, 
ii. 205 xat 76 TlAarwyixoy rovro dv ein rept trys vAns, OTe vobw Aoyio pe 
Anwry vobos yap axpiBas évépyeca Kai TOU vou Kat THS aidOyoews 7 Ly KaT 
érépeow cidovs dAAa Kar avaywpnow ytyvopévyn.) The ‘puzzle’ is pre- 


344 NOTES 


cisely that in spite of the difficulty of asserting any predicate affirmatively 
about space, space is not really simple nothingness but has a positive 
character. It is, in fact, one ‘continuum ’ among the various ‘ continua ’ 
known to us, and has a character of its own by which it is distinguished, 
e.g. from the colour-continuum or the musical scale. But to discover 
this special character, the spatial gua/e as it has well been called, you 
have to study not ‘the properties of space’ but the properties of the 
various figures which can be constructed in space. The whole body of 
Euclid’s postulates, express or implicit, form the guade of the continuum 
which we call a Euclidean space. You can’t directly point out an 
attribute or a complex of attributes and say ‘that is the differentia of 
space’, as you might say that mortality p/us rationality is the differentia 
of man. Euclid’s complete set of postulates are the guale of ‘ Euclidean 
space’, but ‘space’ is never mentioned in any of them. They are 
statements about ‘points’, ‘straight lines’, ‘angles’, and so on, not 
statements about ‘space’. Thus space is not as such itself figured, but 
yet you can only discover what space is by studying the relations between 
figures. It has not ‘attributes’, and yet it is not nothing but is just ¢Azs 
definite continuum. (The same thing might be said of the colour- 
continuum, or of any other, The colour-continuum is not a colour and 
has no colour; what its gua/e is has again to be discovered by study of 
the colours which are its elements. But the spatial continuum has a 
peculiarity which gives it an importance that the colour- or sound-con- 
tinuum has not. A// the events which make up the passage of nature 
fill some volume; not all of them include colour or sound.) The 
language becomes less difficult to follow if we remember the point of 
Parmenides’ polemic against the ‘space’ in which Pythagoreans had 
held that ‘figures’ are formed. Parmenides had argued that all his 
precursors had gone wrong in consequence of one and the same error. 
They had assumed that what is not, rd py édv, is something which has 
a character of its own and plays an important part in the life of the 
world. But what is not, he says, cannot so much as be thought or 
spoken of. Whatever can even be spoken of must be spoken of as 
a something. It has a definite character proper to itself. If it had not, 
then in trying to speak of it you would not really be speaking of z/, but 
of something different. Now Parmenides made it quite clear that by 
‘what is’ he understood body, and by ‘what is not’ empty space. His 
reason for declaring all the cosmologies false is that they all assume that 
there is space where there is not body. Professor Eddington tells us 
that regions where there is ‘matter’ are the exception in the universe, 
and that what is most interesting to the physicist is the study of the 
regions which are ‘empty’. I suppose we too find something paradoxical 
in the statement; we ought therefore to understand why Parmenides was 
scandalized. Timaeus is perhaps intentionally countering Parmenides 
argument that you cannot think of such a thing. He says you can think 
of it but only in a ‘bastard’ way. This is a palliation of the mistake of 
Parmenides. If you arrive at the notion of space through negatives, it is 
excusable that P. should have supposed that there is no such notion. 
Plato himself had taught in the SopAis/es, in a different connexion, that 
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Parmenides was wrong in saying without qualification that ‘ what is not’ 
is blank nothing. But there too he had been very careful to make his 
mouthpiece, the unnamed Eleatic, express decp reverence for the genius 
of Parmenides and offer an apology for being forced to depart from his 
doctrine. ASophist. 241d 1 rode roivuy ére parrdov moparroupai o€.—TO 
qovoy HN Le olov trarpaXotay trrohaBys yiyvea bul twa.—ri by ;—rov Tov 
marpos Iappevidov Adyov dvayxatov nyiv duwopevas érrat Bacavife.) 

If we were to look for traces of Democritus in the Zimaeus at all, 
perhaps the phrase about vofos Aoywpds looks more like an echo of him 
than anything else in the dialogue. Democritus’ way of asserting that 
sense-qualities are ‘subjective’ effects of the primary qualities of atoms 
was to distinguish two kinds of cognition, the ‘true-born’ (yvjoin) and 
the ‘base-born’ (cxorin, a poetical equivalent for the prose vo@y). The 
sense-qualities, colours, smells, tastes, &c., he said, belong to the ‘ base- 
born’ cognition (Sextus Empiricus adv. Math. vii. 139, Fr. d. Vors.$ 
11. 60 = R.P. 204 yrwpns St Sv0 ciow idea, 7 pev yryotn, 7 Sé oKorin’ 
Kal oxorins pév rade auprarvra, dys, axon, dun, yevous, Pato. 77 5e 
yynoin, droxexptipévn S¢ ravrys.) But though there is a certain similarity 
of language there is no particular resemblance of thought. What the 
oKorin youns iS€a apprehends is colour, tone, scent, and the other 
‘sensibles ’; the vdOos Aoyopos of T. apprehends volume as such, and 1s 
a kind of thinking. Also Timaeus, who makes space of fundamental 
importance in his theory of nature, cannot intend to suggest by the 
epithet vofos what Democritus meant to suggest by talking about sense- 
perception as oxorin (cf. the well-known words, FF. d. Vors! ii. 60 
[Democr. ap. Sext. adv. Math. vii. 135 = R. Pp, 204] yop pond, ne 
TUK POV, vopap Oeppov, yop Wuxpoy, vouw xpon, ere S€ droya Kat Kevoy), 
that it is ‘illegitimate’ to ascribe objective reality to that which is 
apprehended by the vofos Aoy:opds. If there is anything more than 
a coincidence between the phraseology of Timaeus and that of Demo- 
critus, it is even possible that the explanation may be due to a common 
Pythagorean origin, as we saw to be most likely in the case of the 
illustration from the ABC. But probably we are dealing with a mere 
coincidence. joyis merrdy only means that we find it hard to ‘ believe in’ 
Xwpa as a constituent of the world even when reflection, Aoy:opos, forces 
us to do so, exactly as many a nineteenth-century student must have 
found it hard to ‘believe in’ the so-called ‘ether of space’, even while 
he might not see how to dispense with it. There is no allusion to the 
mention of rions at Rep. vi. 511 e 1 as the proposed name for the kind 
of Sega involved in the perception of actual bodies in distinction from 
eixacia, the doga of the being who has not yet learned to discriminate 
firmly between shadows and solid substances. Our apprehension of ywpa 
according to the statements we have just been hearing is not dofa at all. 

52b3-d1. As everything which ‘ passes’ or ‘occurs’ occupies some 
region or volume, we tend to make the illegitimate inference that every- 
thing which zs is somewhere, and so become blind to the eternal realities, 
which do not ‘ occupy space ’ at all. We ought to recognize that to be 
‘in’a region, to be ‘in "Something other than itself is a proprium of what 
‘becomes’; that which is never ‘in the making’ cannot be ‘in ' anything 
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but itself. The pertinence of this remark that ‘extension’ belongs only 
to ‘ what is in the making’, pupypara, becomes obvious when we recall 
the character of the metaphors used, e.g. in the Phaedo to portray the 
relation of a Form to a sensible thing. The Form is said ‘to be present 
to’ the thing (zapetva), ‘to occupy it’ (xaréyew), or to ‘retreat’ from it 
(érexxwpewv), all spatial metaphors, and the last two taken from the military 
‘occupation’ of or withdrawal from a position. T. is of opinion that it 
is necessary to insist that such language must not be taken to be more 
than a metaphor. | 

52b 3. mpds & Sh Kai dvetporodoupey Bddrovres, ‘with relation to it 
(space), moreover, we dream with our eyes open’, ‘dream while we are 
broad awake’. BdAézew is here used in the absolute sense, ‘to have the 
power of sight’, as opposed to ruddAds elvac or to pvew, ‘to have one’s eyes 
shut’. Cf. Aeschylus P. V. 447 BAérovres €BAerov parny, Soph. O. 7: 747 
Sewas dOvpG py BrErwv 6 pavris 7." It would be just possible to construe 
the word with apos o, and render ‘it is with our view fixed on it that we 
dream’, but it seems hard to separate BAérorvres from oveporoAotpey In 
this fashion, though Chalcidius and St. appear to have done so. M. goes 
badly astray. He understands the sense to be that it is the izrodoy7 itself 
of which we have no clear vision, ‘ nous ne faisons que l’entrevoir comme 
dans un songe’. This is hardly admissible as a version of the words, 
since it ignores the presence of the zpds. In point of sense, it is clearly 
wrong. The complaint is not that men do not understand what extension 
is, but that they suppose the Forms to be extended and to be ‘in space ’; 
this is the illusion which T. speaks of as a ‘waking dream’. A.-H.'s 
translation is a Jittle ambiguous, but his note shows that he interprets 
rightly. He, however, construes BAérovres with mpos 6. The position 
of BAeérovres would be a very harsh hyperbaton indeed if the construction 
indicated by his and St.’s renderings were adopted. 

52b 4. €v rt rémw. Aristotle does actually raise the question whether 
Plato ought not, on his own principles, to have said that the Forms are 
in ‘space’, if space is the ‘receptacle’ described in the Z?maeus, Physic. 
A. 209 b 33 TlAdrwn pévroe Aexréov ... dia ri ovx dv rorw Ta edn Kai oi 
apOuot, eirep TO peOextixdy 6 Toros, ElTE TOD peydAou Kal TOD pLKPOU OVTOS 
Tov peBexrixod, cite THS bANS, WoTEp ev TS Typatw yeypaper. (Ar. had said 
just before at 209 bri that Plato had identified vAn, the ‘material’ 
constituent in things, with ywpea in the Zimacus, but that in his ‘ unwritten 
teachings’ he used different language, though, as Aristotle seems to 
suggest, to the same effect: 86 xai WAdrwv ryv vAnv cal thy xwpay ratro 
dyow elvat év To Tipaiw’ ro yap peradnrrixoy Kal THY xwpay ey Kai Tavror. 
GAXov d€ tpdrov éxet Te A€ywv TO peTaAnrTiKov Kai ev Tots AEyomevots 
dypadots ddypacty, Guws Tov TOTOY Kal THY ywpav TO abTo amepyvato. We 
may infer then that it was the doctrine of the dypada déypara that the 
‘receptacle’ is the (or a) ‘Great-and-Small’.) Aristotle's criticism is 
even more than usually unsympathetic in this case. The suggestion is 
that Plato had spoken of something which ‘receives’ the Forms, and that 


1 And Dante Paradiso xxix. 82 ‘Si che laggii non dormendo si sogna | Credendo 
e non credendo dicer vero’. 
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the context showed that this something is space. Ergo, he contradicts 
himself in denying that the Forms are ‘in’ space. The obvious rejoinder 
would be that it is never said that ywpa is an trodoxy of the wapadetypara 
at all, only that it ‘receives’ (déyerac) the pyznuata. From Aristotle's 
own way of referring to the statement of the dypada doypara we may 
fairly infer that there too the ‘Great-and-Small’ was said to be ‘that 
which receives’ copies or off-prints of the Numbers, not that which 
receives the Numbers themselves, It is also, as Zeller said, not true that 
Timaeus teaches that matter is space. Zeller said that what T. teaches 
rather is that space is matter. It would be still nearer the truth to say 
that T. says neither of these things. Matter really plays no part in his 
cosmology at all. The ‘permanent implied in change’ is not thought of 
by him as a ‘stuff’ or a ‘substrate’. In being the permanent implied in 
change, it discharges the same function which vAy or ‘ matter’ does in the 
Physics of Aristotle, but there the resemblance of the two notions stops. 
There is no ‘substrate of change’ in the scheme of Timaeus. Aristotle 
is himself so imbued with the view that the permanent implied in change 
can only be thought of as ‘stuff’ or ‘substrate’, that he was probably 
unconscious that he was falsifying the theory of the Zimaeus by forcing 
his own technical terminolagy into it. 

52 b 6-c1. tabta Bh wdvta .. . Adyeww. Since the radra and dAAa are 
the objects after dcopLopevy, the words cannot mean the erroneous fancies 
which have just been mentioned ; rather they mean the distinctions which 
T. has been making between what ‘is’ and what ‘passes’ and all the 
further distinctions they carry with them. The influence of the ‘dream’ 
is what prevents us from ‘waking from our slumber and making these 
distinctions and others connected with them’. 

52b 7. dumvov. The word occurs in Plato only here, and dypurvos, 
which does occur elsewhere, is used by him only in its literal sense of 
‘wakeful’. The context in the present passage suggests that M. is right 
in taking avrvov to mean ‘not seen in sleep’, as opposed to éwzvia, 
‘dreams’, the thought being that it is the Forms, which are not in space 
at all, that are the true ‘waking world’ or ‘realities of waking life’, as 
contrasted with the bodily world which seems so real to most men, but 
is, in the philosopher’s judgement, a realm of eixdves or ‘shadows’. 
Hence the conjunction with aAnOas imdpyovoay, ‘no dream but a reality ’. 
But there may also be an allusion to the unceasing life of the real world, 
which never ‘slumbers nor sleeps’. Plotinus, as St. notes, alludes to the 
phrase more than once. Cf. Aun. ili. 6. 6 ot wapamrAnotov rots éveipwr- 
rovet Tower Taira évepyy (? évapyy) voutlovoew & épaow évirvia ovTa. Kat 
yap TO THs aicOnoews Yuyns torw eddovons’ ocov yap év gupate Yuxys, 
rovro evoe. Linn, it. 5. 3 ef dy Kadds elpyrat éxeivy 7 vows aypuTvos elvat 
kai Cum xai (wi dpiorn, ai xaAAworat av elev ext évépyerat. Plotinus there 
seems to assume as the meaning of duzvos what I take to be only a remote 
suggestion. 

52C2-4. ds cixédve pey... dony. The phrase has been most fully 
explained by C. W. The point is that an eixay or likeness is always 
a likeness of something other than itself. (C. W. speaks as though it were 
true of every ‘relative’ term that it is the correlate of something other 
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than itself. This seems both bad logic and bad law. According to our 
own law a man may be at once his own murderer and his own victim. 
There is nothing to prevent a man in many cases from being his own 
nominator and nominee for a post. In the days of the old ‘rotten 
boroughs’ I suppose a man might even in an extreme case have been his 
own constituency.) But it is true of a ‘likeness’ or ‘reflection’ that it is 
never its own original. The meaning then is simply that a copy or like- 
ness is not even a copy or likeness of itself but always of something else. 
But instead of saying ‘is not a eixwy of itself’, Timaeus says is not aire 
rovto éf w yéyovey of itself, not ‘the very-thing-it-was-meant-for of 
itself’. That ép' @ re yéyove is ‘that for which it was constructed’, ‘ what 
it was meant to be’. Hence, as C. W. says, the phrase is an equivalent 
to the common Platonic airo orep gor, ‘ what the thing really is’. The 
Grep éort Of an image, its ovgia, is just to de an image or reflection. So 
_the phrase means ‘an image is not even the thing-which-it-really-is of 
itself’, i.e. is not an image of itself but of something else. For the 
phraseology and the use of the genitive cf., with C. W., the language 
of the discussion about correlated terms in Rep. iv. 438 ff., e. g. 438 az 
doa y éori Towra ola elvai Tov, Ta pey WOU. ATTA WoLov Twos oT, ws EL0t 
Soxet, ta 5 avra éxagra avrov éxdotov povov, ‘of things which are 
such as to be of something, those which have a qualification are of 
something with a qualification, those which are just so-and-so are 
of a just so-and-so’. I.e. the imposition of a special qualification 
or restriction on one of a pair of correlated terms involves a corresponding 
restriclion on the other. Grammatically this use of the genitive to 
represent relation is an extension by analogy from the use of the genitive 
with comparatives., 
52C 3-5. 8a taita ... dvrexopdvny. The connexion of thought is 
that since from its very nature an image is an image of something else, 
it is very proper that it should also appear 2% something else. I.e. the 
image seems or pretends to be that of which it really is only an image. 
Since then it seems to be something which it zs not, it is appropriate that 
it should appear to be also z# something in which it is not. The key to 
the connexion is the relation of the ‘face in the glass’ to the glass. It 
seems to be what it is not, a face directly seen in the normal way, and it 
is only fitting therefore that it also seems to be somewhere, i.e. behind 
the mirror, where in fact there is not a face. ‘Timaeus means that space 
is to the wapade’ypara what the surface of a mirror is to the objects the 
mirror reflects. oveias duwoyérus dvrexonerny, a legal metaphor, ‘ setting 
up a claim to being, as best it can’, means that the events of nature, 
like the reflections from the mirror, are not really cyra but ycyvopeva. 
They ‘would be ovra if they could’, just as we are told in the Phaedo 
that the ‘equal’ things we perceive through sense ‘try ’ to be really equal 
but never quite succeed (75 a 2 dpéyerat pév ravra tatra elva olov 0 ivoy, 
exer de evdceorépws, b 7 mpoOupetrac pév wayra rowatr elvat oloy éxeivo, 
€atw d€ avtov davAdrepa). ‘That is, just because yeyvoyeva are always 
‘in the making’, they tend to be something to which they never do more 
than approximate. (The conafus which is characteristic of a yryvopevoy 
is not, as Spinoza says, a conal/us in suo esse perseverand: but a conatus 
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towards ‘ betterment’.) The nearest approach these aic@yrd make to 
having an ovcia is to reflect an ovoia which they never quite make their 
own. If one tries to follow up the thought which is thrown out in this 
rather fanciful way, it would seem to amount to the suggestion that 
because the yryvopevov ts ‘in lime’ if ts also ‘in space’; occupation of space 
1s, in some way, a consequence of occupation of lime. The whole clause, 
then, means ‘since an image is not even an image of itself, but an 
incessantly shifting reflection of something else, it is meet that, in its 
endeavour to Jay such claim to Being as it can, it should arise im 
something other than itself, or else be nothing at all’. 

526. Bonds 5 8° dupiBeiag Adyos. The Bonfds keeps up the legal 
metaphor of dyreyopévyv. The ycyvopevov and the ovrws oy are rival 
‘claimants of otoia, and ‘exactly true’ ‘scientific’ discourse advocates 
the claim of the dyrws ov. What the Adyos or ‘ plea’ which supports the 
claim of the dvrws ov is is explained by the next words. It is the ‘plea’ 
that so long as A is one thing and B another, neither can come to be 
‘in’ the other, because then one thing would also be two things. Thus 
translate, ‘ but the claim of that which truly is has the support of the true 
and scientific plea that so long as A is A and B is B, neither will ever 
come to be in the other so that they become at once one and two’. The 
ais@yrov does ‘come to be’ in something other than itself, viz. in the 
troédoyy, and this gives rise to the crude conception of the ordinary 
‘absolutist’ view that a certain something, a quantum of space, and 
another something, the body which ‘ occupies it’ are ‘in the same place’, 
A ‘geometrical point’ of absolute space and a ‘ materia) point’ of a body 
occupying it seem to be distinct and yet to be the same point. But this 
is regarded by Timaeus as a proof that aic@yra owpara have no claim to 
an ovoia of their own, and are only yrywopeva. A modern philosopher 
might quite well interpret the meaning of the sentence to be that what is 
‘in space’ properly and primarily is * events’, and that ‘ objects’ can only 
be said to be extended in a derivative and secondary way because they 
are connected with ‘events’ which are extended, much as the Phaedo 
uses spatial language about the ‘ occupation ’ of sensible things by Forms. 
(In fact this is exactly what Dr. Whitehead does say.) It would be 
unhistorical to credit either Timaeus or Plato with the origination of the 
‘theory of relativity’ on the strength of such a coincidence, but the 
coincidence itself is real. It is really meant that whatever is ‘in space’ 
or ‘in time’ is one of the events which make up the ‘ passage of nature’, 
and that what does not ‘ pass’ is not extended in space either. 

The question has sometimes been raised whether what Timaeus means 
throughout this passage by ywpa is ‘perceptual’ space or ‘ conceptual ’ 
space. Such a question cannot be answered without a preliminary 
attempt to give a more definite meaning to both these phrases than is 
commonly attached to them. If by ‘perceptual’ space be meant the 
first crude impressions of extension which (on the ‘ nativistic’’ theories of 
space-perception) we receive through the eye or the skin, this is not what 
Timaeus is speaking of as ywpa, for he denies that ywpa is apprehended 
through sense at all, and he insists on its uniformity. It is thus space as 
a geometer thinks of it, space as a uniform ‘three-way spread’ that he 
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has in mind.!- We should do no violence to his description if we said 
that he means space as defined by the aggregate of the postulates of 
Euclidean geometry. This is exactly the ‘timeless space’ with which the 
physicist deals (unless he adopts a non-Euclidean set of postulates), It 
is what Newton called ‘absolute’ time and mathematical space, and 
what Leibniz had equally in view when he defined space as the order of 
co-existences. The precise link of connexion between it and ‘per- 
ceptual’ space seems to me to have been made clearer than before by 
Dr. Whitehead’s treatment of the subject, which enables us to say exactly 
what such an ‘absolute space’ means. We start from the consideration 
that in our direct perception of the passage of nature temporal and 
spatial extension are inextricably bound up. Any system of measuring 
the one inevitably implies a definite way of measuring the other. This 
disposes of the possibility of regarding one and the same time order as 
the order of succession or one and the same space order as /he order of 
co-existence in nature. Yet the notions of ‘true mathematical’ space 
and time have a real meaning, though not quite the meaning the old 
definitions suggest. The full concrete fact is the ‘passage of nature’ 
itself, and of this a// space-time systems are perspectives. Each of us 
begins his own perception of nature with what may be called ‘momentary’ 
spaces. Space, as he takes it in at a given moment, is just a whole of 
existence given at that moment. It then becomes a problem how to 
connect together the numerous successive momentary spaces of each 
observer, and also those of different observers into one coherent system, 
as must be done if there is to be practical co-operation between men, and 
still more if there are to be such sciences as geometry and mechanics. 
Dr. Whitehead has shown very subtly in detail how this may be effected. 
It is possible to set up such a correlation between the various momentary 
Spaces connected with instants of the same time-system that every point 
in one such momentary space corresponds to one and only one point 
in any other. To take a simple example: imagine a railway train 
moving, as an observer outside it says, in a certain direction with a 
uniform speed of sixty miles an hour. What appears to a person sitting 
in the train and therefore moving with it to be a stationary point appears 
to a person standing outside and watching the train continuously as 


1 Cf. the following remarks of Whilehead (Principles of Natural Knowledge 
pp- 137-8): ‘ There are three different types of meaning which can be given to the 
idea of “ space’ in connexion with external nature: (i) There is the four-dimensional 
space of which event-particles are the points and the rects and point-tracks and null- 
trucks are the straight lines... (ii) There are the three-dimensional momentary 
(instantaneous) spaces in the moments of any time-system a, of which event-particles 
are the points and rects are the straight lines. The observed space of ordinary per- 
ception is an approximation to this exact concept. (iii) There is the timeless three- 
dimensional space of the time-system a, of which point-tracks are the points and 
matrices include the straight lines. This is the space of physical science.’ 

It is (ii1) of which Timaeus is talking, (i) is the four-dimensional space-time with 
whicb we have recently been made familiar ; ‘ perceptual’ space should in strictness 
mean (ii), but the philosophers who use the expression commonly overlook the point 
that there is a different ‘ space’ of this kind for every instant of a given time-system, 
and thus are imagining an C’ngding which is neither (ii) nor (iii), but a medley of the 
two, 
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a rectilinear track of points. If you suppose a number of observers 
planted out along the line on which the train is travelling, and each 
limited to an instantaneous glance as the train passes him, this point-track 
appears in the momentary space of each of these observers as a single 
point. In virtue of this correspondence, we can mentally construct one 
timeless space for all observers with the same time-system, in such 
a way that the group of point-tracks of this time-system forms the group 
of points of the timeless space associated with the system.’ It is this 
timeless space associated with a definite time-system which is the space 
explored by a geometer or physicist. Thus ‘absolute position’ turns out 
to mean something after all. It means position in the timeless space 
connected with a definite time-system. This is the space which Timaeus 
really has before his mind, and it is what ought to be meant by the 
modern philosophers when they speak of ‘conceptual’ space. (For a full 
explanation see Whitehead Concepi of Nature, Lecture V, ‘Space and 
Notion’, pp. g9-t19.) As for what does not ‘pass’, the ‘eternal’, 
Timaeus asserts that it is not ‘in’ anything except in the sense that it is 
‘in’ itself, it ‘fills’ itself. So Milton is affirming the eternity of vous when 
he says that the mind is its ‘own place’.? 

For a statement of Aristotle’s theories about time and space and a 
comparison of them with the views of Timaeus see Appendix III. 

52 d 2—53 Cg. Ottos pev ody... ouvdpeobe. The transition from the 
account of ‘space’ to the geometrical construction of the Empedoclean 
‘roots’ is now to be made. But first we have to form an idea of what 
the filling of space would be like if the ultimate corpuscles had no definite 
geometrical structure. Unless we try to do this we shall not see how it is 
required by the principle of the ‘ best’ that the ultimate types of corpuscles 
should be few and have a regular geometrical structure. Accordingly he 
tells us to think of space as filled with all sorts of sense-data subject to no 
recognizable law and executing ‘random’ movements. The contents of 
the ‘receptacle’ will then be a confused medley in which there is no 
equilibrium (icopporia) anywhere. The random movements of the con- 
tents make the ‘receptacle’ which holds them vibrate irregularly, and 
this vibration in turn complicates the movements of the contents. The 
general effect would be like that of passing seeds of different sizes through 
a twirling sieve in which the meshes are of different sizes. The tendency 
would be for particles of the same character to be sorted into the same 
heap. Thus ‘before the universe was made’ (53 c 7) there was already 
a tendency for like particles to be assembled together in distinct regions 
of space, and we shall find that this tendency continues in the actual 


1 Cf. Whitehead heist ok of Natural Knowledge c. tt, pp. 138-38. 

2 Timaeus Locrus 93 a ff. opens with a brief abstract of the whole passage, 48 e 2— 
g1d1, which, however, has no real value as it interprets the whole in terms of the 
Aristotelian physics and logic. ywpa is equated, as by Aristotle, with SAn (94a Tay 
3’ GAay ixpayeioy wai parépa riOdvay re wal yersarindy elpev ras rpiras ovcias, and 
worayopevorr: 5¢ rdy bAay téwow xal xwpav). The statement that yapa is apprehended 
by wd@os Aoyiopes is explained by saying that it is thought of yyww xar’ evOvapiay (not 
directly) dAAd «ar’ dvadcyiay, a mere perversion of Plato's meaning. Chalcidius also 
makes his interpretation of this part of the dialogue of none effect by trying to identify 
the isod0x7 with the Stoic dros 6An, body without quality. 
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universe and, if it were not counteracted by God or vois, would dis- 
integrate it. The first step taken by God in making a good universe out 
of the medley was naturally to reduce the particles to a number of definite 
shapes, those shapes being selected which are most adapted to produce 
a system which is ‘the best possible’. We must therefore proceed at 
once to the enumeration and description of these shapes. 

When Timaeus says that ov and yéveows and xwpa were there ‘even 
before the birth of the otpavds (xai wptv otpavoy yevéobar, 52 d 4), and that 
the sifting process was going on, piv xai ro wav .. . duaxoopybey yevéo Oar, 
53 2 7, his words are not to be taken literally. All through his discourse 
ovpayds and ro yevouevoy have been treated as synonymous; nature is just 
what ‘passes’, yiyverac, and there would be no sense in talking about 
a ‘ passage’, yéveous, which was there before there was any nature. We 
cannot even, with Plutarch, take him to mean that there once was purely 
random and chaotic ‘ passage” as opposed to ‘ passage’ which exhibits 
law and order, since he has told us that ‘time came to be along with 
(dua) the ovpards’. Again, the language about the action of the contents 
of the drodoyy on the trodoyy itself, which ‘shakes it’ (53 e 4), is purely 
mythical. The very account of the uniformity of the trodeyy which 
Timaeus has just given would be contradicted if it were seriously meant 
that it zn/eracts differently with its contents in different regions, to say 
nothing of the singular mechanics implied in the assertion that it is the 
rain of the particles which first sets the sieve twirling. The completely 
homogeneous trodoyy can no more have motions of its own than a shape 
of its own. We ought rather to take the picture simply as a description 
of what would be the state of things if there were no definite structure of 
the corpuscles of body and no rhythmical periodic motions. T. means 
that if there were nothing but a medley of mechanically and chemically 
unstable bodies executing ‘random’ motions, certain consequences, which 
he describes, would follow.’ All through the account of the imaginary 
chaos there is a tacit current of criticism of certain early ideas of the 
physicists. The main point is that a multitude of such chaotic move- 
ments, without the direction of intelligence, could not issue in the 
formation of what we call an ovpavds OF xéopos, a system which Is in 
Stable equilibration (icoppowet) and marked by the prevalence of periodic 
rhythms of movement. This is a criticism on the earlier physicists 
generally, who had regularly accounted for the formation of otpavoi as 
the mechanical effect of a Sim or ‘eddy’ set up in some region of the 
primitive boundless. What they never explain is how this could possibly 
bring about the ordered system we see actually existing with its great 
periodic rhythms. T. holds, in fact, that the uncontrolled working of 
the dvy would be bound to have a very different result. Anaximander 
and Anaximenes believe that in some way ovtpavoi are formed in the 
‘boundless’, but they have no account to give of the process. 


1 Cf. A. Levi /I Concetto del Tempo nei suoi Rapporti cot Problemi del Diventre e 
del! Essere nella Filosofia di Platone p. 106: ‘quel movimento disordinato non ¢ 
dunque altro che la caratteristica essenziale del principio del divenire, dell’ ananke, che 
il Demiurgo ordina, ma non distrugye: é@1' aspetto irrazionale, irriducibile del mondo 
della genesi’. 
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Anaximander says that it is an ‘ eternal motion’ by which ‘ opposites’ are 
sorted (éxxpiverac) out of the ‘ boundless ’ and blended together; Anaxi- 
menes holds that a relatively stable world-system is produced by the ‘pack- 
ing’ or ‘felting ° of the original ajp, but neither can explain how a mere 
primitive éé could work so as to effect the ‘sorting out’ or the ‘ pack- 
ing’. (For the din Anaximander and Anaximenes see £GP4.' 61, 66, 
77.) Anaxagoras (Fr. 12, R.P. 155) makes vous produce an ordered 
world of things out of the original medley in which ‘all things’ were 
‘together’ and ‘indistinguishable’ (Fr. 1, R. P. 151) by merely setting 
UP a zweptxwpyots which is just the div over again. So Empedocles 
finds it absolutely necessary for his cosmology that at the moment when 
the formation of the ‘heavens’ begins the great masses of the ‘ four roots’ 
shall be moving in certain specific directions, but he never explained why 
at the critical moment these movements should be taking place in just the 
suitable directions ; he only said that ‘it fell out so’ (Fr. 53, R. P. ry a, 
EGPh+ 233). Plato himself raises the same point at Zaws x. 889 b 1. 
Speaking of the early physicists in general, though the language shows 
that it is Empedocles who is uppermost in his mind, he says ‘they say 
that there are fire and water and earth and air, and that all these are by 
nature and chance and none of them by design (riyn daciv, réyvy 8e 
ovdey rovrwy), and further that the bodies which come after them—the 
earth, the sun, the moon, the stars—have been produced by these 
(four), though they are wholly destitute of yvyy. As each of them was 
carried along on its random path (riyy 5¢ depopeva rq THs Suvdpews 
éxaora éxagrwy) they somehow fitted in appropriately when they came 
together (7) ovprérrwxey dpporrovra oixetws ws), hot with cold, dry with 
moist, soft with hard, and so with all the combinations which inevitably 
arose from the fortuitous blending of the opposites, and that is how the whole 
ovpavos and everything in it, and actually all animals and plants, came to 
be, for all climates (apay) arose from these causes, not (so they say) by 
the agency of mind or a god or by design, but as I said by nature and 
chance’. Plato complains that the effect of such theories has been to 
encourage a secularistic and atheistic moral attitude to life. His point, 
like that of Timaeus here, is that ‘evolution without guidance’ is in- 
sufficient to explain the formation of an orderly world. This was also 
why Socrates at first admired Anaxagoras so much, because in words, at 
any rate, Anaxagoras said that it was J/:nd which set up the movement 
by which a xocpos is formed, though Socrates was shocked to find that he 
was not alive to the implications of his own statement. He never said 
that it implics that things are ordered ‘as it is good they should be’, and 
so he made no further use of his principle but assigned purely physical 
causes (airs and waters) for everything, like the rest of the qduorxot 
(Phaedo 97 c—98 c). Aristotle simply reproduces this criticism, Anaxa- 
goras, he says, uses Mind like a Oeds awo pnxavys, a ‘fairy godmother’, 
to get the formation of a xéapos started, but does nothing more with it. 
(Met.985* 18 "Avagayopas re yap pnxavy xpyrat To v@ mpos THY KoTpoOTOUAV 
Kai Oray dropnoy da tiv’ airiay ef dvayxns tari, rore TapéAxer aurov, év dé 
rows GAAots ravra paddAov airiarat Tov yryvopevwr 7 votv.) T.’s real point is 
the same. An unguided evolution from a primitive confusion, due to the 
2668 Aa 
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working of a div», ought rather to lead to a ‘ dead level’ than to the forma- 
tion ofa ‘ world’ of varied and yet orderly motions. Cf. the line of criticism 
adopted in Ward’s Naturalism and Agnosticism on the very similar attempt 
of H. Spencer in his First Principles to get the world as we know it, without 
guidance of any kind, out of an absolutely homogeneous rotating nebula. 

The state of chaos which Timaeus describes is exactly the condition 
of things assumed by Empedocles for the initial moment of the period in 
his cycle when ‘strife’ is coming back into the world and driving out 
‘love’ (the period in which we are supposed to be living). You start 
with the ‘roots’ all so closely intermingled that they form what Empe- 
docles called the ‘sphere’, a compact plenum in which ‘there are dis- 
tinguished neither the swift limbs of the sun, nor the shaggy earth in its 
might, nor the sun’ (Emped. Fr. 27, 7.4. Vors.? i. 2347 = R.P.167 &0' ot 
"HeAioro dceiderar dxéa yvia | ovde pev ovd alys Adcrvov pévos ovdé OarAacca). 
Strife gradually breaks up this amalgam, until, at the opposite point of the 
cycle, all the earth is separated off together into one region, all the water 
into a second, all the air into a third, all the fire into a fourth. The 
formation of our world of definite compounds of the ‘roots’ is an 
episode in this process, The r#s#ial state of things assumed by Anaxa- 
goras is very similar to the first of these two extreme stages in Empedo- 
cles’ cycle. (Anaxag. Fr. 1, Fr. d. Vors.’ i. 399 = R.P. 157; Fr. 4, 
Fr. d. Vors® i. 400 = R.P. 151.) Until votds starts a rotation some- 
where in the original mass, all the infinitely numerous and various mole- 
cules of which the mass is made up are blended into a confused aggre- 
gate which looks like a medley of fire and air because there happen to be 
more molecules of them than of anything else. The weptywpyors set up 
by vovs leads mechanically to the ‘sorting out’ of an ordered xocpos. 
Democritus also seems from the accounts of him in Aristotle and Theo- 
phrastus to have started in his account of the formation of a xdcpos 
from a medley of ‘indivisible bodies’ of all sorts of different sizes and 
shapes moving in all directions and perhaps with all velocities.’ But once 
more there is no reason to suspect any specific reference to Democritus. 


1 The evidence is briefly as follows. Democritus certainly did not, jike Epicurus, 
ascribe to the atom a ‘ natural’ or primary movement in one fixed direction, ‘down’. 
This is why Aristotle says that neither he nor Leucippus had explained what is the 
‘natural motion’ of an atom (De Caelo I’. 300 b8 &6 xal Acvairay nat Anpoxpitrey, Tos 
Aéyouvaty det KiveicOa TA MpwTA cwraTa ty TY Kev cal TH dwelpy, Aexréory Tiva Kivnow 
wal tis) xata vow alroyv xivnois. It follows that the Atomists had said nothin 
about that of ‘free atoms’. Now what Aristotle has in mind when he talks of a sare 
guow xliynos is just his own theory that some bodies tend when ‘ free’ to move ‘up’ 
and others ‘down ’, others (the ‘spheres ’) to rotate. We may infer that the Atomists 
did not regard motion in a specified direction as inherent in the ‘ free’ atom, and 
therefore that atoms coming into the 3ivy are moving in all sorts of directions. As for 
the other point, Theophrastus definitely says (de Sess 61, Doxogr. 516 = R.P. 199) 
Bapd pev otv xai xovgoy re peyéOe: diacpet Anpoxpros, and Aristotle (de Generat. 
A. 326%9) Bapurepdy ye nara rihv trepoyyny gnaw elvar A. Exacrov ray dbiapérow. 
Bt., who discusses these testimonies at EGP.® 341-4, seems to me right in holding 
that this refers to the movement of atoms z# the divn, the greater weight of the larger 
atom meaning simply its ability to make its way towards the centre of the eddy. 
Apparently nothing was said about the velocity of 2 ‘free’ atom. If it had been stated 
that all ‘free’ atoms have the same velocity, Aristotle could hardly have complained 
that the Atomists had left the question of their card guow xiynors wholly undecided. 
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The general theory of the atom’s motions is ascribed by Aristotle to 
‘Leucippus and Democritus’ in common ; the criticisms of Timaeus are 
not directed against anything peculiar to Atomism but against a common 
presupposition of the physicists in general; if he is thinking of any one 
in particular it is probably Empedocles. 

52 € I—53 a2. ded 52 rd 70" Spotew... BWpav. The consequences 
of the random motions in a chaotic medium, i.e. the workings of a dim, 
would be exactly what we see when seeds of different sizes are put 
into a sieve with holes of different sizes and shaken up by twirling 
the sieve at random. Most of the smaller seeds find their way out 
through the small holes, the larger continue to be shaken up and down 
until they make their escape through the larger holes, Thus, in the 
aggregate, the result is that the different seeds are sorted into heaps in 
such a way that those of about the same size are in the same heap, and 
this is why a sieve of this kind is used in winnowing grain. T.’s point is 
that /Azs is the only result you could expect from a dim. It you started 
with the compact mass Empedocles calls the ‘sphere’, you would no 
doubt arrive at something very closely like the state of things he describes 
as its antithesis, the separation of the contents of space into separate 
fairly homogeneous layers. But you would not pass through the develop- 
ment of a systematically organized and relatively stable xdcpos on the 
way, as Empedocles supposed. 

52 € 3. looppoweiyv. On the notion of fom) in Greek physics see 
EGPh* 344-5. 

53 Al. dvixpapeva. dyixpay was evidently a rare word. Apart from 
this passage it appears not to occur in extant literature, but is explained 
in lexicographical glosses as equivalent to the more familiar dvaAupayr, 
a clear proof that the glossators knew of its occurrence. Hence F which 
preserves it, and A which shows traces of having originally read it, must 
be presumed to indicate the genuine text. In their lost archetype dva- 
Aixpwyeva May have stood in the margin. The use of the implement 
described by Timaeus is that it enables you to sift out grain of more 
kinds than one at once. Democritus used the same illustration to explain 
how in an ‘ eddy’ or ‘ vortex motion’ of atoms those of like shape and 
size are brought together, the biggest tending to the centre of the eddy, 
the smallest being forced out to the circumference. He added a similar 
illustration from the way in which a pebble beach is formed ; ‘ long pebbles 
cluster with long ones and round ones with round ones’. He even 
drew a further fanciful parallel from the attraction of like for like 
among animals in virtue of which ‘ birds of a feather flock together’. 
(Democrit. Fr, 164, Fr. d. Vors. ii. 93 = R. P. 196 a Kal ‘yap Coa 
Opoyevéct Cwous owayedagerat, « WS ITEploTEpat TEPLOTEpAAS Kal Yépavor yEpa- 
VOUS. . (as) 5¢ Kai eri Tio dyixur, xaddrep opay Ta petty émi re Tav 
KOO KIVEVOMEVUY OrEpHaTwY Kai eri TOY Mapa Tals KYpaTwyais Yypiduv Kd.) 
A.-H., who refers to this parallel, is probably wrong in trying to suggest 
that Democritus saw no mechanical reason for the fact. The reason is 
that the smaller atoms, when they are caught in the eddy, are less able 
to retain their original motion unaffected by the bombardments to which 
they are exposed. The bulky ones retain their original motion better, 
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and so keep on until they get into the middle of the vortex. (See 
EGPh.* 346 where it is pointed out that this is apparently what is meant 
by the dyrépeois rod péocov ascribed by Diogenes Laertius to Leucippus 
the founder of Atomism.) It is therefore quite likely that the illustrations. 
of the process by the winnowing-sieve and the formation of the pebble 
beach go back to Leucippus too, and the use of one of them here is thus 
not a convincing proof that Plato was acquainted with the works of 
Democritus (cf. EGPA.* 331). : 

53 a 3. Sefapeviis so accented is the reading of AY against the 
Sefapéevys of F. A.-H. thinks this reading of A wrong and adopts 
Sefanerys (not knowing anything about F). I think his reasons very 
unconvincing. In the places where the word defayer Occurs in extant 
literature it is used of a ‘cistern’ for water.! But its etymology shows 
that the literal sense is simply a ‘receiver ’, so that it is rash to assume 
that it could not have been used for a receptacle for other things than 
water. With the other reading we should have to explain why the par- 
ticiple is feminine and not neuter by supposing that this is due to the 
gender of ri@yvy at 52 d 5, the metaphor of the riAyv7 still lingering in 
the speaker’s mind. This seems hard to accept, and the /ense of the 
participle would surely be wrong. Since there is no question of an 
originally empty receptacle into which things were afterwards conveyed, 
we ought at least to have ris Sexopervys, ‘that which holds them’, not 
rs Sefapevyns, ‘that into which they were put’. Hence I think St. Bt. 
and other editors who read degaxerqs are right. 

53 a7. mpi cat To way... yevéoOar. This criticism, though it would 
apply to the quorxoi in general, is obviously meant to have a special 
point as against Empedocles. ‘T. means that the consequence of random 
eddies occurring at ‘arbitrary ’ points in space would be analogous to the 
consequence of shaking the ‘ differential’ sieve and its contents about at 
random. It would set up a steady progressive sorting out of the mole- 
cules of different shapes and sizes, so that those of a kind were steadily 
‘dumped’ in the same region, and the separation would actually be 
effected ‘before the ordered whole could be formed’. The special point 
is that Empedocles expressly taught that our ac/ual ordered world, which 
has arisen as strife is gradually disintegrating the ‘ sphere ’ (ZGP2.° 235), 
is an episode in just such a process of ‘sifting’. Timaeus urges that 
the silting would have run its whole course before an ordered world could 
arise; the ordered and relatively stable ‘ heterogeneity’ of things as we 
know them cannot be a mere episode in the steady dissociation of a medley 
into sets of homogeneous components. It could only be produced 
by ‘evolution under intelligent guidance’ working towards an end. 
And that means that God has to be taken into account. This is why we 
are told at once in 53 b that as a first step towards securing such a world 
the ‘roots’ must be given a definite and fixed structure. They must be 


1 For examples of the word see the new L, and S. s.v. It is a favourite with 
Philo, who repeatedly uses it, not only of actual cisterns, but e.g. of the female 
breast as supplying milk, e.g. de caritate 18 yada, § bia pacraw THs Texovens ws tx 
defapevaw pépecar Kerdgaro. Philo’s fondness for the word is protably due to a 
recollection of the present passage. His vocabulary is full of such echoes of the 
Timacus. 
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endowed with the type of structure which makes their combinations stable. 
It cannot be a mere accident that out of all possible varieties of structure 
the rudimentary bodies should have just those which are adapted to the 
formation of a world of stable compounds. The antecedent probability 
of this, if we suppose it not to be deszgned, is infinitely small. Therefore 
we must look on the result as due to intelligent design. You might put 
T.’s point in this way. If there are an infinite number of logically 
possible distributions of ‘ matter and motion’ over space, but only a few 
of them could give rise to a stellar system capable of persisting for an 
appreciable time, the question at once arises, can we regard it as a mere 
unaccountable fact that the distribution which actually existed at the 
beginning of our ‘ stellar universe’ was one of those few and not one of 
the infinitely more numerous distributions incompatible with the formation 
of a stable ‘stellar universe '? Must we not infer that this is really a 
case of selection by an intelligence with a purpose before it? T.and Plato 
think that we must. (It does not occur to either to examine the possi- 
bility that the actual ovpayds is only one out of a vast number of 
‘nature’s’ random experiments, all traces of the rest having vanished 
because they were ‘misses ’.) 

53 a 8. ddéyus KaL dydrpus. As the conjunction of words shows, 
dAdyws means ‘without ratio’, In the medley imagined by Timaeus 
there are no fixed ratios or measures determining the structure or move- 
ment of the constituent particles ; it is like a chaos of chemical combina- 
tions without any law of combination in definite proportions and without 
any fixed ‘atomic weights ’ for the ‘ elements’. 

53 D1. drexapeiro. The word must be passive, as the middle of the 
verb seems never to occur, but this makes the sentence a little awkward, 
since the subject of dcecynpaticaro has to be an ‘understood ' 6 Geds. 
aup, dépa are properly the object accusatives after spi a but 
owing to the interposition of the long clause xavrdracr ... Geos the object 
is resumed by ratra in b 4, and the nouns zip, depa get the appearance 
of being outside the construction. This kind of ‘ anticipatory’ accusative 
is a very common feature of Plato's latest style, e. g. in the Laws. 

53 b 2. tym perv exorta abrov Grra. That is, as yet we must not think of 
the corpuscles of these four ‘roots’ as having the very exact geometrical 
structure which is directly to be described. ‘That exactness is introduced 
by vovs or God with a view toanend. But the particles of the medley fall 
into four main groups imperfectly exhibiting the shapes which are going 
to be assigned to the four ‘roots’. They approximate to being earth, 
fire, &c., and it is suggested that the approximation is not very close. 
Still the medley would present something /:4e the ‘sphere ’ of Empedocles, 
the compact mass of the four ‘roots’ when they have all been brought 
together by diAta. We may remember the state of things from which 
Anaxagoras starts, when all ‘things’ were ° together ’ and gave the 
general appearance of being an amalgam of fire and air because there was 
more fire and air than anything else in the mass. (Fr. 1, Fr. d. Vorsi. 
399 = R. P. 15! TavTa yap anp Te Kai aifnp KATELXE, dpérepa a7reipa 
dovra’ tatta yap péyiota eveori éy Tots OVpract Kal wAnGer Kat peyéBer.) 
We might illustrate by conceiving our chemical ‘atoms’ with their 
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definite atomic weights as an ‘evolution’ from a state of things in 
which there was as yet only a ‘tendency’ to this sharp and precise 
discrimination. 

53 b 5. eiBeot te kai dpiOuois. The ef5y are the geometrical shapes of 
the particles, which are about to be described: a sense of eldos which still 
survives in Euclid in stereotyped phrases like éAXetrov or tirepBddAov 
terpaywvw eide, ‘falling short of’ or ‘exceeding’ a given area ‘by a 
square figure’. As forthe dpcOmoé they are clearly the numerical formulae 
by which the different «(Sy are determined. To judge from the descrip- 
tions of these ei5y in the sequel, what is directly meant is probably the 
number of faces and angles of each of the eiéy. But, as we shall see, 
there are also still simpler numerical formulae determinative of the two 
ultimate triangles out of which the faces of the solid figures, and so in the 
end the figures themselves, are constructed. These formulae, too, would 
come under the general expression that God ‘laid out’ the ‘roots’ by 
figure and number. 

53 b 7. ds det roto Acydpevov dwapxérw. That is, let it be said now at 
the beginning of our narrative once for all and borne in mind as a standing 
assumption at every succeeding step. We do not want to have to repeat 
it at every fresh step, so it is as well to say now that the principle holds 
good of every stage of the ‘evolution’. Contrast the spirit of the alleged 
reply of Laplace to Napoleon’s question why he had never mentioned the 
Creator in the Mécanique céleste, ‘Sire, je n’avais pas besoin de cette | 
hypothése-la’, Timaeus is of the opinion that if ‘cette hypothése-la’ 
is not to be invoked to explain each particular fact of nature, the reason is 
that it applies equally to them all. 

53 C1. dO Adyw. The doctrine of the corpuscular structure of the 
‘roots ’ now to be expounded presupposes a knowledge of the construc- 
tion of the ‘ regular solids ’, The construction of the figures geometrically, 
and what is virtually the same thing, their inscription in the sphere, was 
the crowning achievement at which the Pythagorean creators of scientific 
geometry were aiming. This is why that is the task with which Euclid 
completes his survey of elementary geometry in the 13th book of his 
Elements. How definitely the work is arranged to lead up to this 
denouement appears from the fact that there is a whole string of problems 
running through the Z/emen/s which has no purpose except to prepare 
the way for the inscription of the dodecahedron at xiii. 17. Thus at 
li. 11 Euclid shows how to make the so-called ‘ golden” section of a 
straight line. This is only wanted because it isa step to the construction 
(iv. 10) of an isosceles triangle with each of the equal angles double of 
the remaining angle. iv. ro again has no use except as a step to the 
inscription of the pentagon in the circle (iv. 11), and the inscription of 
the pentagon again is wanted only because the faces of the dodecahedron 
are pentagons, and the first thing to be done when we come at last to 
inscribe the dodecahedron in the sphere is to inscribe a pentagon in 
acircle. The ancient tradition, presumably going back to Eudemus, is 
that the Pythagoreans had solved the problem for three of the five regular 
solids, the cube, tetrahedron, and dodecahedron, but the construction and 
inscription of the other two, the octahedron and icosahedron, was dis- 
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covered in the Academy by Theaetetus, and that this is why the five solids 
came to be known as the oy7jpara LlAdrwvos. (Scholia in Lucid. Element. 
xiii, ed. Heiberg v. 654 rpia 5¢ rev mpoepypévwy € cynpatwv tev Iv6a- 
yopeiwy éoriy, 6 re KUBos xai 7 Tupapis Kai TO Sw5exdedpoy, @ecarryrov dé To 
T¢€ OxTdedpoy Kai TO cixoodedpov. TV dé por uvypiay éAaBov TAdrwvos da 
To peprnobar airov év Two Tipatw epi airav.) Liements xiii seems, in fact, 

to be simply a compendium of the work of the Pythagoreans and the 
Academy. As the writer of the Scholium just quoted Says, éy Tour To 
Bi. Briw ... ypaderat ta Acyopeva TiAarwvos € oxnpara, & avrov pey OUK €oTt 
—here follow the words just quoted— EvxAcidou d¢ ércypagerat To Bisrtov 
dua 74 ororxeudy Tag erereBecxevat Kai éxi rovrov Tov arotxeiov. Every- 
thing points to the trustworthiness of the tradition. That the Pytha- 
goreans should have discovered the construction of the dodecahedron— 
the most difficult of the five—is natural when we remember their peculiar 
interest in the pentagon. The version of the legend of Hippasus which 
makes his offence against the Order the divulgation of this very construc- 
tion points in the same direction. It is no real objection to say that the 
constructions expressly ascribed to Theaetetus are not so difficult as that 
of the dodecahedron. If the Pythagoreans did not discover them, the 
reason may be simply that they were not :méferes/ed in the octahedron or 
icosahedron. (Euclid follows up the five inscriptions at once by the pro- 
position that there are no regular figures except these five which can be 
‘inscribed ’, and this suggests that the real originality of Theaetetus may 
have been that he was the first to raise this question and that it may have 
been the raising of it which led to the discovery that there are octahedrons 
and icosahedrons. The cube is a familiar figure enough to any people 
who are acquainted e.g. with dice, the tetrahedron suggests itself at once 
to any one who has realized, as we know the Pythagoreans had, that four 
points not all in one plane are the fewest which determine a figure in 
three dimensions, the dodecahedron to any one familiar with the construc- 
tion of balls out of twelve pentagonal pieces of leather, but there is no 
special reason why any one but a man who had raised and solved the 
general problem of the number of the ‘ regular’ solids should think of the 
other two at all.) That solid geometry was regarded by Plato as not 
having been quite constituted as a science in the fifth century is indi- 
cated, as Bt. has noted, by the curious way in which it is mentioned by 
Socrates at Rep. vii.528b. He says there that he had just made an over- 
sight when he proposed at 527 d that astronomy should be studied directly 
after geometry (i.e. plane geometry). Geometry of three dimensions 
ought to come between thetwo. Glaucon replies that that science seems 
not yet to have been invented (Soxet otrw yipjoba, 528 b 4), to which 
Socrates rejoins that it soon would be invented if it received state support 
and if students had a director of their researches. He evidently means 
that a beginning has been made by individual inquiries, but that the subject 
has not yet been properly systematized. On the other hand, at Zprnomis 
ggo d 8 the science is mentioned as a matter of course and has a recog- 

nized name orepeoperpia, as we should expect in a work written after the 
death of Theaetetus. The words dye Adyw may thus be a covert allu- 
gion to the fact that in letting Timaeus describe the icosahedron and 
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octahedron Plato is going a little beyond the bounds of exact historical 
accuracy. But Plato is careful to strain historical probability as little as 
possible. He cannot avoid making Timaeus speak of all the five figures, but 
he takes care never to make him mention the fact that they can all be in- 
scribed in the sphere. He does refer to the inscription of the tetrahedron 
and by implication to that of the dodecahedron, but these two inscriptions 
were asserted by tradition to have been actually known to the Pytha- 
goreans before Plato’s day. Of course the words anOe Acyyw are relative 
to the date at which they are supposed to be spoken. Plato does not 
mean that the doctrine would be dy6ns to the Academy in his own time. 
53 C 1-g. eet perdxere... cuvdperOe. The words are very significant. 
They definitely mean that the audience, :xcluding Socrates, are abreast of 
the latest mathematical researches of this time and will therefore be able 
to follow the exposition. That Socrates was well at home in the higher 
mathematics of his time is a standing assumption with Plato. Thus at 
Cratylus 436 d 2, when he wishes to illustrate the far-reaching conse- 
quences of an apparently trifling initial mistake, he appeals at once, as the 
most familiar instance, to errors arising from a false geometrical diagram 
(dorep trav Staypappatwy éviore tov mpwrov apixpov Kat adnAov Weidous 
yevopevov.ra Aoura waproAAa Hy Ovra éxopeva Spodroyew adAHAois), exactly 
as Simmias dwells on the same point at Phaedo g2 d. In the Zheacserus 
(147 d ff.) he follows with high appreciation the account of the lecture 
which Theodorus has been delivering on irrational square roots; in the 
Gorgias (508 a) it is the language of mathematics which comes at once 
to his lips when he attempts to explain the true law of justice (7 iodrys 9 
yewperpucy Kai éy Geois xai év avOpuros péya Sivarat); in the Afeno it is 
from a geometrical theorem that he undertakes to illustrate the doctrine 
of dvduynots (82 b—85 b) and toa geometrical problem and its solution 
that he turns when he wishes to give an example of the imposition of an 
initial condition or restriction on the discussion of a problem generally 
(86 e—87 Cc); in the Republic he discusses with complete familiarity the 
methods and limitations of the whole range of mathematical science as it 
existed in the fifth century, but it is even more significant that he inci- 
dentally and without any explanation uses such phrases as that about the 
‘rational’ and ‘irrational’ diameters of 5 (4p. viii. 546 c 4), which pre- 
suppose familiar knowledge of quite specific problems of what was in the 
fifth century ‘higher’ mathematics.’ It has been often supposed that in 


} The phraseology about ‘ rational’ and ‘irrational’ diameters of certain numbers is 
connected with the definite problem of approximating to the ‘ square root of 2’ or, as 
we should say, finding the successive ‘convergents” to the value of the endless 
‘continued fraction’ 1+1 

2+ 1 
2+1 
2+ ad tnfin, 
The problem, which the early Greeks treated geometrically in a manner fully 
explained by Proclus (4% Kemp. ed. Kroll, ii. 24, 27-9; see the excursus and 
diagram by Hultsch ap. Kroll, op. cit. 393-400), is to find a series of positive integral 
solutions in x and y of the equation y? = 347+1. The successive values of x thus 
obtained are called wAcupai and the corresponding values of y their d&dperpor because 
the successive fractions y,; /%,, ¥/ %_-+-In/Xn... are increasingly close approxima- 
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all these places Plato is simply crediting Socrates with his own mathe- 
matical knowledge. But this ought to be incredible for several reasons. 
As Bt. has argued, the theory leaves it a mystery why in the Republic 
Plato should feel a difficulty about making Socrates recognize solid 
geometry as one of the sciences. Also we have the concurrent evidence 
of Aristophanes who laughs at Socrates in the Clouds for concerning 
himself with mathematical problems and makes a point of putting 
technical mathematical terms into the mouth of his pa@yrys. (See the 
discussion of this in my Varia Socratica 153-6.) Finally there is the 
important passage of Xenophon (AMemorad. iv. 7. 2 ff.) already men- 
tioned, where, in the very course of an argument to show that Socrates 
did not encourage young men to devote themselves to ‘ useless’ research, 
he twice makes the damaging admission that Socrates was himself not 
‘unversed ’ in advanced geometry and astronomy. Since Xenophon’s 
‘case’ is that Socrates was not a man of science at all but merely a 
preacher of practical utilitarian ‘ morality’, the only important thing in 
this passage is the admission, which really ruins the main thesis, that 
Socrates was at home with the ‘intricate diagrams’ and the inquiries 
about the distances and orbits of the planets. He is obliged to make the 
admission in order to show that the disapproval of ‘ useless science ’ 
which he ascribes to Socrates was not the prejudice of mere ignorance. 
If we could be sure that Xenophon is here speaking from his own know- 
ledge about the attainments of Socrates the passage would be an invaluable 
confirmation of Plato’s representations. Unfortunately there is always 
the very real possibility that he is only basing his statements on what he 
had read in Plato, as seems often to be the case in the Afemorabilia. He 
may even have had the Zimaeus itself in his mind, as it seems likely that 
Memorab. & was a work of his old age. What is plain in any case is 
that Xenophon saw nothiny inconsistent with his own memories of 
Socrates in such accounts of his scientific attainments as we get in Plato. 
(The ‘ utilitarian’ tone of the advice he makes Socrates give to young 
men in general would be fully explained if Socrates had told Xenophon 
himself that it would be waste of time for A/m to specialize on geometry 
and astronomy, as it certainly would have been.) The translation of 
Chalcidius breaks off here. 3 

53 ¢ 4—55 c 6. aparov péev 8h... Stalwypadoy. The Construction of 
the four ‘Roots’. The ‘roots’ are all bodies, and therefore have three 
dimensions. Solid figures are built up out of plane faces at angles to 
one another. Plane figures are themselves all resoluble into triangles. 
Thus the rectilinear triangle is the simple figure from which all others can 
be made. With a view to the perfection of the universe God selected as 
tions to the ratio of the diagonal to the side of a square; they are, in fact, the suc- 
cessive ‘ convergents’ to the ‘continued fraction’ mentioned above. ‘The particular 
‘convergent ’ Socrates is thinking of in the Repud/ic passage is the third, 7/5. (See 
the ‘arithmetical’ or ‘algebraical’ rule for the construction of the successive ‘sides ’ 
and ‘diameters’ in Theo Smyrnaeus ed. Hiller 43-5.) The striking thing is that 
Socrates employs technical language which presupposes the whole construction without 
offering any explanation and apparently assumes that the whole audience understand it. 


Proclus (loc. cit., where he appears to be reproducing Dercylidas), and Theon (whose 
authority is the Peripatetic Adrasius), ascribe the whole thcory to ‘the Pythagoreans’ 
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the two ultimate types of triangle from which to build up the roots the 
right-angled isosceles and that right-angled scalene triangle in which the 
hypotenuse is double in length of the shorter side. From the first 
He constructed the square, which is the face of the cube. From the 
second He made the equilateral triangle, and built up with equilateral 
triangular faces three regular solids, the tetrahedron, octahedron, icosa- 
hedron. These were adopted as the shapes of the particles of the four 
‘roots’. There is still a fifth regular solid (i.e. a solid whose faces are 
equilateral and equiangular rectilinear figures), but a different use was 
found for this. 

53 C 4-6. wpdrov pey. .. dyer. owpara, owparos are used here in the 
purely geometrical sense. The ‘roots’ are ‘bodies’ simply in the sense 
that they all have BaOos, ‘depth’, a third dimension. 0 rov o. eldos isa 
mere periphrasis for ré o@a, ‘ bodies have depth ’. 

53 C 6-8. 1d 8e Bdbos ... curéorynxer. alos, ‘ depth’, is bounded by 
a surface or surfaces (7 éxizeSos uous). tyv & dvow is the subject of 
mepeArAngdeva. Strictly speaking ériredos, a8 the derivation implies, 
means ‘level’, ‘flat’, so that ériredos vores or ériredov should mean 
‘plane surface’. The later generic name in the geometers for surface as 
such, whether plane or curved, is érupdavea (Euclid’s word). Plato 
uses éizedov both for ‘surface’ in general and for ‘plane surface’ in 
particular, and never uses émidavea in the technical mathematical sense. 
Aristotle (see Bonitz Jndex Aristotelicus s.v.) has the mathematical 
sense of émipaveca, but also uses éwiwedoy for surface generally. If we 
suppose that éizedos has its strict sense here, there may be an oversight. 
It is not true that every volume is enclosed by planes. The surfaces of a 
sphere, an ellipsoid, a cone are instances to the contrary. We must 
therefore suppose that Plato is using the word here in the wider sense, or 
else, and this is more probable, that Timaeus is thinking only of the 
‘regular ’ solids, the only solids which are to be employed in his construc- 
tion. In that case he is speaking with a mental reservation which makes 
his statement true. In the phrase 7 ép0n ras érerédov Bacews, Bacews 18 
a partitive genitive, the meaning being 7 op (Baors) ris é. Bacews, where 
6p$y means rectilinear, formed by dpGai ypappai, ‘ those plane faces which 
are rectilinear ’—i, e. ‘ plane rectilinear figures’. Any rectilinear polygon 
can be divided up into triangles, but you cannot divide a triangle into 
figures with less than three sides each, 1d rptywvov éryarov, as Aristotle 
says. 

53 c 8-d 4. ra 8é tpiyeva wdvta ... vevepynpdyyns. dpyera: = ‘ begin 
with ’, ‘have as their starting-point’. That is, any triangle whatever can be 
divided into right-angled triangles, and both of these right-angled triangles 
may be isosceles or both may be scalene. Thus, if ABC be a triangle, 
by dropping a perpendicular AD from A on BC you resolve ABC into 
the two right-angled triangles ADB, ADC. Then BD may or may not 
be equal to AD and similarly with DC, (The triangles ADB, ADC 
will not be isosceles unless the angle BAC is a right angle.) It is 
characteristic of Timaeus as a Pythagorean that he is determined that 
both his types of ultimate triangle shall be right-angled. In d 2 jé€pos is 
used in the special sense of ‘an equal part’, ‘a half’. If ADA, for 
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example, is an isosceles triangle with AD = D8, by Euclid i. 6 the 
angles BAD, ABD will be equal, and since by i. 32 the sum of the three 
angles is two right angles, and the angle BDA is a right angle by con- 
struction, each of the equal angles at 4 and B will be half a right angle. 
wXevpais ioas in d 3 is a ‘ dative of the recipient’, so that the literal trans- 
lation of the phrase is ‘the one has on each side half of a right angle 
which is divided to (shared out to) equal sides’. So in the following 
clause dvicors is a ‘dative’ of the recipient with vevexyneérys, ‘the other 
has unequal parts (of a right rep bias is distributed between unequal 
(sides)’. The isosceles triangle thus obtained has a fully determinate 


A 


B D C 


shape, since its angles are all determinate (90°, 45°, 45°). All such 
triangles are therefore similar and only differ in magnitude. Hence 
Timaeus will directly select the isosceles right-angled as one of the two 
types of elementary triangle to be used in his constructions. In the case 
of the right-angled scalene triangles, since you can divide the go’, which 
is the sum of the two unequal acute angles of such a triangle, into 
unequal parts in an infinite number of ways, there is an infinite variety of 
scalene right-angled triangles, none geometrically similar to another, and 
Timaeus has yet to decide on the particular scalene right-angled triangle 
which he will employ. 

53 d 4. raurny. For rotro by the usual assimilation to the gender of 
dpyynv. ‘ Let us postulate this (property) as the starting-point of fire, &c.’ 
The dpyy meant is not the scalene right-angled triangle which has 
been the last thing to be mentioned, since we shall find that one of the 
ddAa owpara has the isosceles right-angled triangle as its basis ; the dpyy 
is the resolubility of any triangle into right-angled tnangles. 

53d 5-6. bworOdueba . .. wopeudpevor. We ‘postulate’ that we are 
to proceed in this fashion and the whole construction belongs to the realm 
of eixores Adyot. T. does not offer to prove his theory about the forms 
of the corpuscles of the ‘ roots’, nor does he regard it as self-evident. He 
is prepared, as he says a little later, for the possibility that the whole thing 
may turn out to be a merely ‘ provisional’ account, but he pos/ula/es his 
resolution of the corpuscles into triangles of the two types, according to 
the rules of the method as described in the PAaedo, for the purpose of 
examining the ovyBaivovra which follow from it. He holds that by the 
‘assumption ’ that the particles of the ‘ roots ’ have certain definite shapes 
which can be geometrically constructed out of these triangles he can ‘save’, 
that is, do justice to, the ‘appearances ’ as he knows them. But he is 
well aware that his knowledge of the ‘appearances’ is only imperfect. 
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As he says, he is merely following rov eixdra per’ dvayxys Adyov. The 
dvayny lies in the cogency with which his conclusions follow from his 

‘postulate ’; if you admit the ‘postulate’, you cannot get away from 
the results deduced from it, But the actual ‘ postulate’ of the regular 
solids as the forms of the particles, and of the particular way of buildin; g up 
these solids from just these two elementary triangles, is based on nothing 
more than a geometer’s sense of what is aesthetically ‘ fit’, and has there- 
fore to be regarded as a ‘likely account’ and no more. As T. himself 
Says, at 54 a 5, if any one will produce a better theory, he will look on 
its triumph as that of a friend. When the Greeks are charged with an 
unscientific readiness to accept whatever satisfied their sense of aesthetic 
fitness it is only fair to remember that this cannot justly be said of Plato, 
who expressly regards such assumptions as ‘likely stories’, not as 
demonstrated truths, and insists repeatedly on the provisional character of 
all cosmological! hypotheses. 

53 d 6-7. ras 8 én rodrew ... idos 9. Timaeus offers no explana- 
tion of this hint that there are ‘starting points’ even more ultimate 
than the triangles, and that these are known only to God and to men 
who are God’s friends (i.e. philosophers). We can therefore only 
conjecture his meaning, but I think a reasonable conjecture may be 
made. If we remember that Timaeus is a Pythagorean and that the 
ultimate dpyai of the Pythagoreans were wépas and dzepor, it at once 
occurs to us that to ‘begin at the very beginning’ we should expect to 
be told in what way the two triangles behind which Timaeus never 
attempts to go in his cosmology are themselves produced from wépas and 
drepov. The genesis of the triangles should be the topic on which he 
either cannot explain himself further or does not choose todoso. If we 
follow up this thought we may be led toa very interesting result. We 
know that the Pythagorean view was that the first result of the combina- 
tion of wépas and dzepoy is the formation of the unit (fords) or number 
1, and that the next step is the production of the series of numbers 
(i. e. integers) by repetition of the ‘unit’. Cf. Aristot. Afeé. 986" 17 
Tou 5 dpO pov oroixela TO T GpTLOV Kal TO TET TOV, TOUTWY be TO pey dreipor, 
70 b€ remepacpévoy, To 5 ev €€ apdorépwy eivat TOUTWY, Kai ‘yap dpriov elvat 
Kat TEpITTOY, tov 5 dpiOuov éx Tov évos, aptOuous 5€, xaddmep etpyrat, Tov 
OAov ovpavéy. It was in accord with this view that things are ‘numbers’, 
that ‘numbers’ are generated from ‘the unit’, and that the ‘ unit” itself 
is the Even-Odd, the first union of detpov and mépas, that the Pytha- 
goreans studied arithmetic by means of geometrical patterns, exhibiting 
e.g. the law of formation of the series of ‘ second powers’ of integers (4,9, 
16...) from the addition of the successive odd integers (1 + 3, 1+3+5, 
1+3+5+7...) diagrammatically, producing successive ‘square’ figures 
by putting ‘gnomons’ round each square to form the next, and the 
like. The thought underlying this doctrine is clearly that geometrical 
properties of figures are a visible expression of the relations and pro- 
perties of the numbers which the ‘ figures’ represent. 

_ Now the triangles which Timaeus is about to take as dpyar for his cos- 
mology are determinate patterns or figures. ‘They are the determination 
of something by a definite numerical law. To get behind these dpya/ 
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would just be to replace a triangular pattern by the numerical formula 
which it expresses, and again to go behind that to the law of the forma- 
tion of the number-series itself. Well then, of what numbers may we 
regard triangles as the expression ? Obviously a triangle may be regarded 
aS expressing any set of numbers which completely determine it. 
There can be, indeed, more than one such set of numbers which deter- 
mine the same triangle. A plane triangle has six ‘elements’, the three 
sides and the three angles, and it can be determined completely (except 
in the so-called ‘ambiguous’ case, which need not detain us) if you 
know three out of the six, on the condition that one at least of your three 
numbers represents the length of a side of the triangle. Now we cannot 
credit the Pythagoreans of the fifth century with knowing how to repre- 
sent the angles of a triangle by numbers. That presupposes some method 
of estimating the length of a circular arc, or rather its ratio to the whole 
circumference, such as e.g. the division of the circle into degrees, and 
there is no trace in Greek literature of any knowledge of such a division 
until Alexandrian times, On the other hand, a triangle is absolutely 
determined if you have the three numbers which represent the lengths of 
its sides, and it is quite certain that this—it is proved in Euclid as prop. 
i. 8—was well known to the Pythagoreans, They knew, for example, 
that if the sides of a triangle are in the ratios 3: 4:5 the triangle isa right- 
angled one. Proclus (/n Euclid. Element. i, ed. Friedlein, p, 428) gives 
a general rule for solving the arithmetical problem, givenan odd integer 
to find two other integers such that they form a right-angled triangle 
along with the given integer (i.e. such that if the given odd integer be @ 
and the other two .x and y, we shall have a?+ +? = y*), and says that the 
rule is ascribed to Pythagoras, a similar rule for the case where the 
given integer is even being ascribed to Plato. This means at least that 
the first rule comes from the Pythagoreans earlier than the Platonic 
Academy. I submit then that Timaeus means that to be completely 
scientific we ought to get behind our triangles to the triplets of numbers 
which represent the ratios of the lengths of the sides, and next to have a 
theory of the way in which the number-series of which these numbers are 
members is generated. What ‘the friends of God’ know is just the great 
Pythagorean science of sciences, dpi8unrixyn. For our immediate purpose, 
the construction of the corpuscles, we may be content to confine ourselves 
to geometry and to take two spatial patterns as ultimate, but Timaeus 
means that geometry itself is applied dp:Oxyrcxy and that what we call the 
properties of a triangle really depend on the properties of a group of 
three numbers. For the tone of the reference to ‘ God’s friends’ in such 
a connexion cf. PAzlebus 16 c § ff., where with an allusion to Pytha- 
goras and his arithmetic (which is called a gift brought by a Prometheus 
from heaven) the Pythagoreans are spoken of half-seriously, half-play- 
fully, as xpetrroves nua Kat éyyurépw Dewy oixovres. 

But why is the allusion made in this mysterious fashion? It would 
be irrelevant to rake up the tales of late writers about the secrecy with 
which the Pythagoreans concealed their doctrines from the outside world. 
It is very doubtful whether there is any foundation in fact for these 
stories, which are only related by late writers and may have been invented 
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in large part to make it easier to father forged documents on early Pytha- 
goreans. Even if there were foundation for the stories, they would not 
explain the reticence of Timaeus on this particular point. All through 
the dialogue he has spoken as a philosopher to brother philosophers ; he 
has affected no kind of concealment. We should expect him, if he 
practised reserve at all, to show it in his language about God, the central 
thing of his whole philosophy. But there is not the slightest trace of any 
keeping back of his whole mind there. The reason for his enigmatic 
way of speaking on the particular point now under discussion is there- 
fore presumably a more special one, and I do not think it hard to 
guess what it is. 

If we suppose that the dpyxad of which Timaeus speaks are the numbers 
which correspond to the sides of his triangles, and ask ourselves what 
numbers these are, we come at once on something very striking. He has 
already told us that one of his two triangles is the isosceles right-angled. 
If we take as our unit the length of one of the two equal sides of this 
triangle, it follows from the Pythagorean theorem itself that the triplet of 
‘numbers’ completely determining the triangle is 1, 1, “2. We shall 
learn directly that the particular scalene right-angled triangle he proposes 
to use is that in which the hypotenuse is double the length of the shorter 
side. It follows, again from the Pythagorean theorem, that the triplet of 
numbers determining this triangle, if we take the shorter side as our unit, 


is t, “3, 2. Thus what we call an ‘irrational number’ is involved in 
both cases. The Acyos of each of the equal sides of the first triangle to 
the hypotenuse is 1: 2, the Adyos, in the other triangle, of the shorter 
side to the longer is 1: 3 and that of the longer side to the hypotenuse 
18 13 :2. These are not Acyoe of an integer to an integer. Such 
magnitudes as «/2 and 4/3 are, in fact, not dprOpor at all in the Pytha- 
gorean sense since they cannot be got by the ‘repetition of the unit’. 
That there should be ‘incommensurable’ magnitudes, like the side and 
diagonal of a square, was really fatal to the correspondence between 
geometry and arithmetic so long as no ‘ numbers’ were recognized other 
than the integers. ‘The Pythagoreans could not help being aware of the 
very awkward fact. As Bt. has said, the discovery that ‘the side and 
diagonal’ have no common measure would be forced upon them by the 
Pythagorean theorem itself, and that they had made the discovery early 
is shown by the fact that we have the authority of Dercylidas and 
Adrastus for crediting them with the invention of the series of rAevpixod 
and diaperpixot dpOpoi the object of which is to find a rational fraction 


as nearly equal to 2 as possible. Presumably they were aware of other 
such cases. They can hardly have failed to discover the irrationality of 


3 in connexion with the second of Timaeus’s triangles, a figure which, 
as we Shall see, had attracted their attention. Similarly there cannot be 
much doubt that the ‘ golden section’ (Euclid ii. 11) is a Pythagorean 
construction, especially when we remember that it is a step to the in- 
scription of the pentagon in the circle, and also that the sides of the 
pentalpha or star-pentagon, notoriously a Pythagorean emblem, cut one 
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another in this ratio, and the ‘golden section’ is the construction of 
another ‘irrational’ length." But we may imagine that the Pythagoreans 
were not very ready to talk about a discovery which seemed to ruin the 
whole doctrine that ‘things are numbers’. The quaint legends which 
connect the expulsion of Hippasus from the Order with his publication 
either of the incommensurability of the side and diagonal or of the inscrip- 
tion of the dodecahedron seem to suggest that his real offence lay just in 
this wanton exposure of what Bt. has called the ‘skeleton in the cup- 
board’. The discovery of irrational magnitudes was in fact the turning- -- 
point in the history of early Greek mathematics. It left only two courses — 
open to consistent thinkers, One was to cut geometry loose from arith- 
metic and give it independent treatment. Then you could say that 
there are ‘irrational’ lengths or ‘ areas’ or ‘ volumes’ but no irrational 
numbers because peyé6y, geometrical magnitudes, are one kind of magni- 
tude, rogov ouvexés, continuous Magnitude, but numbers quite another 
kind, d«wpiopevor rogoy, ‘ discrete’ magnitude (i.e. magnitudes made up 
of equal indivisible units). In this way you can keep to the old view 
that there are no numbers except the natural integers at the cost of 
destroying the old parallelism between arithmetic and geometry. This 
was the plan adopted by Eudoxus and his associates in the Academy who 
recast elementary geometry and arithmetic into the form in which it passed 
to Euclid. This is why in Euclid’s Elements in Bks. I-VI you get 
plane geometry together with the theory of proportion (Bk. V), which 
is required for the study of similar figures, reconstructed by Eudoxus 
in a way which makes proportion and ratio independent of number, 
with the consequence that no assumption is made anywhere in these 
books about the commensurability or incommensurability of the magni- 
tudes studied. Arithmetic then follows in Bks. VII-I1X, and the study 
of incommensurables, treated all through as lengths or areas, in Bk. X. 
It is also the line followed by Aristotle, an enthusiastic admirer of 
Eudoxus, who formally draws the distinction between peyé@y and dpiOpoi 
as indicated above in the discussion of the category of wrogov in the 
Categories, and makes it a capital point of his difficult argument 
against the Pythagoreans and the Academy in S/elaphysics M-N that 
there is no kind of number except povadixos apiOpyos, i.e. the integer- 
series. Plato took a different line. In the Repudlic he had made 
Socrates adopt the Pythagorean order of the sciences in which arithmetic 
comes before geometry, and we find the same order retained at the very 
end of his life in Ep:nomis 990 c—g91b. This involves the view that 
the ‘surds’ really are a class of numbers, and that the old restriction of 
the name dp@uos to the integers must be abandoned. Accordingly we 
find that the Athenian speaker of the Z~:nomis makes a great point of 
saying that ‘ what is very absurdly called yewyerpia—mensuration of land 
—is really the study of one class of numbers and what people call 


} For if a+6 be the whole line thus divided into the parts a, 6, we have, by 
definition of the ‘golden’ section, a:4::56:a+446, and this gives the equation 


#—ab—a' = o, with the solution 4 = ee where, if 6 is the greater segment, 
2 


we, of course, take the npper sign before the square root. 
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orepeoperpia—measurement of solids—is the study of another class. It 
is worth while to quote the actual words of the passage. The speaker, 
who has been dwelling on the importance of a study of ‘the generation 
of the odd and even’, i.e. the arithmetic of the integers, goes on at 
990 d 1 ravra dé palovre rovros éhetns ear 5 Kadovot péev opodpa 
yeAotov Ovopa yewperpiay, TOY OvK OvTwy Oé Gpotwy GAANADIS Puce apo pay 
mpos THY Tay émurédwy poipay yeyovuia éorw duapavys, ‘when a man has 
learned all this, next in order comes what is called ludicrously enough 
geometry (land-surveying), but it really is manifestly an assimilation 
of numbers which are not naturally similar to one another by having 
regard to area-numbers ’, (értrédwv is clearly, I think, here an adjective 
and means érirédwv apiOuav, numbers which are the product of two 
factors— the reference being to ‘square’ numbers.) The meaning is this. 


Two such ‘numbers’ as 2 and +3 are not ‘naturally similar’, they 
have no ‘common measure ’, so that you can’t even say from an examina- 
tion of them as they stand whether they are equal, and if they are not, 


which is the greater. But multiply each by itself; then /2x /2 =a 
and 3x 3 = 3,and 2 and 3 have a ‘ common measure’ and can be 


compared. So you lay it down that ifa > 4 then /a@ > 6 and thus 
effect a comparison between two things which are not dvce similar. 
The Athenian proceeds (I give the words as Bt. prints them from the 
best MSS. but with considerable doubt as to the precise text), wera dé 
TaUTyY TOUS Tpis NLENMEVOUS Kal TH TTEpea Pvcet Gpoiovs’ Tovs § dvaxotovs av 
yeyovoras érépa réxvy Sporot, ravry hv 8) orepeopetpiay éxaAecay of rporru- 
xeis avr yeyovores. Iam not sure that this can be translated without some 
small correction, but the general sense is clearly, ‘and after this science 
we must study numbers of the third increase, which are like solids; and 
here again those which are dissimilar are assimilated by a second science 
—-that which those who have hit upon it named stereometry’’. It is thus 
quite clear that the Zpzmomzs regards both quadratic and cubic ‘surds’ 
as numbers, I suggest then that the real reason for the obscure way in 
which Timaeus speaks is that he could not be more precise without 


raising the question whether 2 and “3 are numbers, and that, as a 
Pythagorean, he wishes to keep this difficulty in the background. 

If this is the correct explanation of the passage Timaeus is only talking 
as a real fifth-century Pythagorean, aware that he was approaching the 
dangerous topic of incommensurables, might be expected to speak. 
There is no plain allusion to Plato’s own doctrine about the ‘ dp:@z0¢ which 
are the etéy’. For this reason I have abstained from taking into account 
here Aristotle’s polemic against the doctrine he ascribes to Plato that the 
‘ideal’ numbers are dovpBAnror, whether this means ‘ not addible ’ (R. P. 
328 f,) or ‘not comparable’, ‘not commensurable’ with one another. Amid 
all the many uncertainties which beset the interpretation of this Platonic 
doctrine, one thing appears to me clear, that the Platonic ‘numbers’ 
against which the polemics of the Me/aphysics are directed are, as Aris- 
totle habitually assumes, the integers which constitute the dSexas." As I 


1 If the numbers which are ¢f3y are those of the ‘decad’ they are commensurable, 
But I am not szve that the description of them as dovyzSAnro is more than an inference 
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feel convinced that Timaeus is not speaking of them at all but of the 


quadratic ‘surds’ 2 and +3, I do not think a discussion of the meaning 
of these Aristotelian statements and their fairness or unfairness in any way 
relevant to the interpretation of our dialogue. I feel sure that the ef8y— 
apiOuot are no more mentioned in the Zimaeus than in any other Platonic 
dialogue. 

53 @ 2. abrév Arra. Timaeus refuses to admit the full innovation of 
Empedocles who had proposed to substitute four irreducible ‘ roots’ of 
everything for the old conception of the one primary ‘stuff’, apparently 
in consequence of Parmenides’ criticism of the earlier view. He admits 
that ‘earth’ cannot be converted into anything else, but still clings to the 
view that the other three ‘roots’ can be transformed into each other. 
Thus the scheme of cosmology he proposes is a sort of compromise or 
half-way house between Empedocles and the full-blown ‘transforma- 
tionism ’ of the earlier Jonians. No doubt it would be easier to believe 
that we actually see water converted into air, and air into fire, than to 
believe that any of these can be converted into rock or stone, or rock and 
stone into them. The convertibility of earth with the rest, suggested 
perhaps by the alluvial deposits brought down by rivers, would compara- 
tively easily be seen to have been inferred from erroneous observations. 
It is because of this irreducibility of ‘earth’ that Timaeus needs ‘wo 
primary triangles. The aesthetic feeling of Timaeus is that which we 
should expect in a mathematician. To him the proposition that the 
‘roots’ are the most beautiful of visible bodies (53 e 5) suggests at once 
that we must look for the shapes of their particles among the ‘regular 
solids ’,i.e. those of which each has equal and similar plane figures for its 
faces. 

53 €7. ta 8:abdpovra nddder... yévn. The editors in general are 
clearly right in taking this to mean ‘ the four specially beautiful bodies’, 
i.e. the regular solids which are to be the corpuscles of the roots, 
Fraccaroli wants to render ‘four kinds of bodies differing in beauty, 
taking ovvappocac$a to mean to ‘co-ordinate ’ these four bodies (not to 
‘construct’ them). He is manifestly wrong on the first point as the 
definite article ra is enough to show, and the fact that T. proceeds at 
once to a ‘ construction’ makes it almost equally certain that he is wrong 
on the second point also. Any reference to a supposed difference in 
xaAXos between the regular solids, of which we never hear again, would 
be irrelevant. 

54 a I-b 2. tow Sh Suow tprydvow ... ta a@da. We know that one 
of our two elementary triangles is to be the isosceles right-angled. We 
have next to decide which of the forms of scalene right-angled triangle is 
to be the other. The word zpéyunxes means ‘having one side longer 
than the other’. It is applied primarily to rectangles with unequal sides 
(and consequently to numbers which are the products of two unequal 
factors), and thus means ‘oblong’, It can be applied exceptionally here 


of Aristotle’s own drawing. He knew that according to Plato the integer-series is not 
generated by successive additions of 1, the ‘unit’, to itself, and he may have inferred, 
on his own account, that unless numbers are repetitions of a ‘unit’ they cannot be said 
to be one and all ‘ measurable’ by the ‘unit’. 
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to a scalene right-angled triangle because such a figure is half of an 
‘oblong’ of which the hypotenuse of the triangle is the diagonal. 
T. selects as the ‘fairest’ of them all that from a pair of which ‘the 
equilateral triangle is composed as a third figure’ (éx rpérov), i.e. the 
right-angled triangle got by dropping a perpendicular from one vertex of 
an equilateral triangle on the opposite side. The perpendicular bisects 
the base (Euclid i. 26), so that if the length of a side of the original 
triangle is 2a, that of the shorter side of the new triangle thus obtained 
is a, and that of its hypotenuse is 2a. It follows from the Pythagorean 


theorem that the length of the remaining side is “3a, so that the ratios 


of the three lengths are 1: 3:2. One of the angles is 60°, being an 
angle of the equilateral triangle, another, being by construction a right 
angle, is go°, and the third is therefore (Euclid i. 32) 30°. The angles are 
thus in the ratios of the three first integers 1, 2, 3. (Thus what Timaeus 
is doing in effect is finding the fundamental trigonometrical ratios sin and 
cos for an angle of 60° and one of 30°.) Though he personally chooses 
to regard this as the most beautiful of scalene and right-angled triangles 
(r:Oéueba 5 ody, a 5-6), he is willing to listen to any one who can point out 
one more suitable for cosmological purposes. Wéy he regards this par- 
ticular triangle as so beautiful he does not explain, but evidently expects 
the audience to understand. The reason, in fact, is that the ratio of the 
two acute angles is 2:1, the simplest of all ratios after the ratio of 
equality (1:1) which obtains between the acute angles of the isosceles 
right-angled, and again the ratios of the acute angles to the right angle 
of the triangle are 1:3 and 2:3, the simplest of all ratios except 2:1 
and 1:1. 

From the brevity and apparent arbitrariness of the explanation we 
might at once infer that we are dealing with something which would be 
expected from Timaeus as a matter of course, in other words, that the 
two special triangles in question were known to play a special part in 
Pythagorean theory. That this is actually so we know from an important 
fragment from the work of Plato’s nephew and successor at the Academy, 
Speusippus, on ‘Pythagorean numbers according to the doctrine of 
Philolaus’. The fragment, preserved to us in the Neo-Pythagorean Zfco- 
logumena Arithmetica, is most conveniently consulted either in Lang’s 
Speusippt Fragmenta (Bonn 1911), where it appears as Fr. 4, or in 
Fr. d. Vors.* i. 303-5. The relevant part of the passage runs as follows; 
‘The first triangle is the equilateral which has in a sense (ws) only one 
side and one angle. I say one, because they are equal, for the equal is 
always undivided (doyiorov) and unitary (évoedés). Second is the half- 
square (ro yutretpaywvov), for, as it has only one difference (mapaA- 
Aaynv) of sides and angles, it may be discerned in the number 2 (é& 
dvade dpara). Third is the half of the equilateral or half-triangle (ro 
npttptywvor), for it is unequal in every detail (wxavrws yap dvicov «ab 
éxacrov), and the all in its case (ro wav [rc] atrov) is three. So in the 
solid figures you will find a similar progression up to four (evpioxos dv 
dypt TOV TeTTAaApwY Tpoiov TO ToLOvTO). .. . The first pyramid [i.e. the 
regular oe has in a sense (wws) one edge (ypappuy) and one 
angle in equality, like a number 1. The second has the angles at the 


54a 1-b 2 371 


base enclosed by three planes and that at the apex by four, and in this 
way resembles a. [This is a pyramid on a square base.] The third 
stands on the half-square and besides the point of difference we have seen 
in its plane base the half-square has as another that of the angle at the 
apex. So it may be likened to 3. ... In the same way the fourth, 
which is constructed on the half-triangle as a base, is like 4.’ From 
the statement of the Zheologumena Arithmetica that the work of Speu- 
sippus was based on the teaching of Philolaus we may reasonably infer 
that Timaeus is largely reproducing that philosopher in this part of his 
discourse. There are also traces of him in the physiological sections of 
the dialogue. Hence I regard it as reasonably established that the 
peculiar combination of mathematical physics with Empedoclean biology 
which pervades the dialogue is meant by Plato as an historically correct 
picture of the science of Italy and Sicily in the last third of the fifth 
century. I lay no stress on [Philolaus] Fr. 12 (R. P. 79, #7. d. Vors.* 
i. 314) xai ra pay tas odaipas cwpara révre évti, xrX., since it may be 
itself an echo of our dialogue. Note that T. does not express/y mention 
the ‘inscription ’ of the dodecahedron, though it is implied. ‘The names 
“ptrerpaywvov and nurpiywvov are employed as technicalities for the two 
triangles in question in Zimaeus Locrus 98 a-d, and meet us again in 
Proclus’s commentary on Euclid I. At p. 222. 7 (ed. Friedlein) the 
isosceles triangle which has the vertical angle double of either of the equal 
base angles—i.e. the right-angled isosceles—is spoken of as the #rerpa- 
ywvov ; at 383 both the yurerpaywvor and the yyerpiywvov are mentioned, 
and it is noted that each of the acute angles of the former is half a right 
angle, one of those of the latter two-thirds and the other one-third of a 
right angle. ‘I make these remarks’, says Proclus, ‘as preparatory to the 
exposition of the Zimacus (od rapépyws GANG ws mpoTapackevdlovTa Huas 
pos THY TOU Tyaiov didacKadray, Op. cit., ed. Friedlein 384, 2)." 

It thus appears from Speusippus that the two triangles employed by 
Timaeus received special notice from the Pythagoreans and were admired 
more than any others except the equilateral triangle itself, because they 
are, in a sense, composed of the fewest elements. Given the side of an 
equilateral triangle and the knowledge that it is to be equilateral, the 
figure is completely determined. It has, in a sense, only one side and one 
angle. Thus it stands nearest of all triangles to complete unity. The 
isosceles right-angled has one inequality of sides and one of angles and is 
like the number 2. The ‘half-triangle ’, the particular scalene right-angled 
triangle selected by Timaeus, is like 3 because it has three unequal sides 
and three unequal angles. But it is less irregular than all other scalene 
triangles, as the remarks of Proclus suggest, because of the very simple 
ratios between its angles. Since the immediate use Timaeus makes of 
the ‘half-square’ and ‘half-triangle’ is to construct a whole square out 
of the one and a whole equilateral triangle out of the other, he gets into 
his construction all three of the triangles specially distinguished by the 
Pythagoreans. So far, it is clear, he is merely repeating the doctrine 


! The point that the angles of the #uirprywvow have these proportions is also care- 
fully noted at Zimtaeus Locrus 98a. Obviously it was the tradition that this is the 
special ‘ beauty ’ of which Timaeus speaks in connexion with the figure. 


Bb 32 


372 NOTES 


current in the school. Whether any one had further made a cosmological 
use of these triangles as the basis of the corpuscles of the ‘roots’, or 
whether this is purely original on the part of Timaeus, doesnot appear. At 
any rate the development is in the natural line of Pythagorean thought. If 
we knew more of Pythagoreanism than we do, we might find that there 
were really attempts at a corpuscular physics of this kind in the fifth 
century, though the whole theory could not well have been worked out 
before the discovery of the construction of the octahedron and icosahedron 
by Theaetetus. 

54b2. xeirat pitta ra aOAa. AF have the accentuation @A/a and 
this was introduced into the text by Bekker who has been followed by 
a number of later editors, St., Hermann, the Ziirich editors, Martin, and 
adopted by the recent Italian translator Fraccaroli. A.-H., like Bt., re- 
tains the diAca of the printed text before Bekker. In matters of this kind 
the accentuation of the MSS. has no authority, as it only indicates the 
opinion of a scribe or a dtorthotes. I cannot think A.’s reading deserves 
the acceptance it has won. To make T.’s @:Aéa for any man depend on 
the man’s refuting him (xetra: @uAia) is not really sound sense, since it is 
implied that to win T.’s diAda you musé controvert his theory! The real 
meaning is that ‘the prize will be awarded’ to the victor ‘ without a dis- 
pute’. Philo echoes the words, but with gia for pica in a different 
sense (Vit. Abrahamt 25), where God is represented as saying ra 8 
GOAa, rots pew eve Se €veé rypamor xetrar piAia, rots 62 Sia Tas ypetas ria pew 
ov, TO S€ pm GAAoTpious vopiLerOar. The sense here requires the accentua- 
tion diAia. If Philo supposed Plato’s words to be meant in the same way 
he misunderstood his original. 

54 bg. 16 Te rod wupds. One should not supply a substantive. This 
is to distort the view of nature taken throughout the dialogue by obtruding 
the notion of ‘substrate’ on it. +d rod wvpds is a mere periphrasis for zip 
and should be rendered simply ‘ fire’. 

54 D 4-5. rpemdhy xara Suvapiw. Svvapcs has here its commonest mathe- 
matical meaning, the same which it bears e.g. all through Euclid’s Tenth 
Book, ‘second power’. Hence rpurAnv xara dvvayuy means ‘triple when 
raised to the second power’. The longer side when ‘squared’ is three 
times the shorter side (when squared also). As we should say, the ratio 


of the two sides is 3:1. But Timaeus is careful not to say anything 
which amounts to recognizing this ratio as a Adyos dpiOpod xpos dpiO pov. 
He speaks only of the ‘squares’, not of their ‘square roots’, as having 
a ratio. 

54 b 6. 1d Sh wpdodey doadas pnOév. A reference to the words arra 
avrav, 53¢2. It is not cadés merely to say that ‘some’ of the ‘roots’ 
can be resolved into one another. We need to know which are meant. 
The incommutability of ‘earth’ with the rest is to be explained by the 
theory that its molecule is the cube, whose faces are squares, and the 
square can be constructed only out of jurrerpaywva, not from Hpirptywva, 
while the equilateral triangle, the face of the other three molecules, can 
only be built up with yyerpiywva. It is assumed that the faces of the 
molecules can only be physically broken up along the lines of cleavage 
which are sides of the ‘elementary’ triangles. The two ‘elementary’ 
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triangles are physically the ultimates of the theory, and therefore indivi- 
sibles, though they have finite areas, are not ‘ infinitesimals ’, 

54 d 1-4. als ApcOuds dvds cyxou... df dow... dprOucv. Timaeus 
thus gives a definite interpretation to the Pythagorean thought that 
things are ‘numbers’ or ‘made of numbers’, or, as Aristotle puts it, that 
number is the s/uff of things (Afe/. A. 986® 15 daivovras 57) Kai ovrot Tov 
dpb pov vouilovres dpyny elvar cai Os UAV Tots ovct KrA.). The ‘numbers’ 
in question are identified in the last resort with the number of plane faces 
in the molecules of their ‘roots’; it is out of these numbers that ‘things’ 
are constructed. Compare and contrast what we are told of Eurytus of 
Crotona, a disciple of Philolaus (lamblichus V7. Pyth. 148), and there- 
fore roughly a contemporary of Socrates, by Theophrastus and Nremengaal| 
on Aristotle Me/. N. 10925 8 (Fr. d. Vors. i. 320-1), Eurytus trie 
to determine the constitutive numbers of things like men and horses 
directly by arranging counters in the pattern of a man or a horse and 
counting the counters. What Timaeus has in view is something more 
scientific, something like an attempt to give the chemical formula for the 
constitution of a complex molecule in terms of the number of faces of its 
constituent simple atoms, or, pursuing the analysis one step further, in terms 
of the numbers of elementary triangles of which the faces are composed. 

54.45. 16 Te mpérov al8os xal opixpéraroy. This is the regular tetra- 
hedron or ‘ pyramid’ with four faces, each an equilateral triangle. It will 
be assigned as the molecule of fire. It 1s ro xpwrow because four faces 
are the fewest which can enclose a rectilinear solid, and the triangles 
which constitute these faces are the simplest plane figures. As we should 
say, four points not all in the same plane are sufficient and necessary to 
determine a ‘solid’, Hence 4 was called by the Pythagoreans the 
number of the solid. Speusippus Fr. 4 (fr. d. Vors.* i. 304. 16) 70 pev 
yap & ortypy, Ta 5 B ypappy, ra 5¢ Y tpiywvov, ra Se 5 wupapis; Aristot. 
de Anima A. 404517 ff. The tetrahedron is also opixpdrarov, either 
because it has the least volume of all the regular solids with an edge of 
the same length, or rather because it is the least in volume of the regular 
solids inscribed in one and the same sphere, or for both reasons at once. 

5446. crotxetoy 8 adroé. crotxetor is here used almost in the literal 
sense of ‘letter of the alphabet’, The thought is that the regular solids 
are like syllables of nature’s book, the elementary triangles are the letters 
by which they are spelt out. 

54 d 6-7. 1d rh doreivoucay...pijxer. That is, the particular right- 
angled scalene triangle known to the Pythagoreans as the #urpiywvov. We 
have already been told (54 b 4-5) what is the relation between its longer 
and shorter ‘sides’, or rather between the areas of the ‘ squares’ on them. 
It is now added that the ratio of the hypotenuse to the shorter side is 2:1, 
so that we now know that the three sides are proportional to 2, v3, 1, 
respectively. 

54d 7-e 3. aivBu0 . . . yéyovey. We are now told how to construct 
an equilateral triangle out of six such serpiywva so arranged that they 
have a common vertex. As was already said, and as the name 7u- 
tpiywvoy indicates, you can construct an equilateral triangle out of /wo 
such triangles, but Timaeus prefers to subdivide each of the two further 
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into three smaller triangles, each similar to the whole. This is done by 
drawing the three perpendiculars from each of the angles of the original 
equilateral triangle on the opposite side, as in the subjoined figure. The 
three perpendiculars meet at the point O and the six triangles which 
have a common vertex at O are all zurptywve, as it is easy to prove. 
The reason for preferring to construct the equilateral triangle out of these 
six rather than simply of the two jyirpiywva ABD, ACD is, as C. W. 
says, that the division is symmetrical with respect to A, B, C, and, one 
may add, that the determination of O, the common vertex of the six 
triangles, is geometrically and mechanically important. O is the centre 
both of the circle described about ABC (of which OA, OB, OC are 
radii), and of the circle inscribed in ABC and touched by its sides at 
D, £, F (the radii being OD, OF, OF ); it is also, since ABC is 
equilateral, the ‘centre of mean position’ of the points A, B, C, and, if 
the triangle be supposed to have weight (being thought of as a very thin 
uniform lamina), its centre of gravity. Since there is no doubt that the 
substance of Book 1V of Euclid’s Elements is pre-Academic, all these 


A 


8 O C ; 


propositions must be supposed to be familiar to Timaeus, except that he 
would have no technical name for the ‘ centre of gravity’. 

As for the directions given for the performance of this construction, 
the editors have been misled by Boeckh. xard didperpov, d 8, does not 
mean, as they suppose, ‘so that their hypotenuses coincide’,? but 
‘diagonally ’ ‘in a diagonal’. That is, you place a pair of triangles about 
O (say AOF, COD) so that their equal angles A OF, COD are vertically 
opposite and the pairs of sides AO, OD, FO, OC are each in one straight 


1 The blunder is made by Boeckh (de Platonica corporis mundani fabrica, Ki. 
Schrift. iii. 245), Stallbaum, Martin, A.-H., Apelt, one after the other, though 
ae sees that it #zay be a blunder. Apparently it originated with Windischmann, 
who published a German translation of the dialogue in 1804. Stallbaum, however, 
admits that the supposed use of the phrase card &dyerpoy is singular. For the phrase 
cf. Aristotle Athic. Nic. E. 1133°6 wore 82 riy dyri8ocy riy nar’ dyadoyiay 4 xara 
didpuerpor avCevgis, the ‘ cross-conjunction ’, i.e. the multiplication of the ‘extremes’ 


A r 
and that of the ‘means’ of a proportion. Ar. is imagining the figure KX and AA, 
A 


BY are the &dperpoar; De Caelo A. 277° 23 twed wai h wary Exe wos dyrixedueva ra 
xaTd &dperpoy, Hist. Animal. B. 498" 5 al 82 mrhoas Tar (gar ray piv rerpawd8ar wal 
wodundsew card diduerpdy clot eal tordow obres,et saepe. (I.e. when a quadruped walks, 
the front leg on one side and the back leg on the other move together. If this were not 
so, quadrupeds would ‘hop’ in a helpless fashion.) It ought to have been unthink- 
uble that Timaeus should propose to make his equilateral triangle out of trapezia. 
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line. This arrangement is said to be xara diduerpov, because if you 
complete the quadrilateral ACDF by drawing D/, the two straight lines 
AD, FC obtained by the construction are the éuerpor, ‘ diagonals’ of 
the quadrilateral. Boeckh and the others suppose that the triangle AOX 
is that which is xara didyerpov to AOF, i.e. they think the dcduerpos 
meant is AO, that of the figure AZOF. The real meaning of the phrase 
is plain from e.g. Euclid Z/ement. ii, def. 2 wavros 5¢ rapadAnAcypappov 
Xwpiov Tov wept THY StapeTpov avTOU TapalAndoypaypwv Ev Grovovody 
avy ros duvet waparAnpwipact yuopwrv xaXdetrat, Vi. 24 tavros tapadAndo- 
Ypappouv Ta wept rHy Scdpetpov wapadAnAcypappa dpou gore TH TE GAW 
Kai dAAnjAows. It is part of the same terminology that the numerators of 
the fractions used as approximations to 2 are called d:dperpoc and the 
denominators wAevpai, because if the denominator gives the length of the 
side of an isosceles right-angled triangle, the numerator gives approxi- 
mately the length of the hypotenuse (the diagonal of the square of which 
the triangle is one half). 

54 © 3—55 &2. tpiywva . . . yeyoruiay. We are to take four equi- 
lateral triangles and make them meet by threes at a common angular 
point, so that there are in all four such points where three angular points 
of equilateral triangles coincide. The three triangles, in every case, are 
in three different planes, as is indicated by the words péay orepeay ywviav 
moet. As the angle of the equilateral triangle is two-thirds of a right 
angle (60°), each of these solid angles will contain 3 x 4 right angles, or 
180°. But, instead of saying this in so many words, T. says that the 
solid angle so formed is ‘that which comes next after (épef7s) the most 
obtuse of plane angles’, i.e. it is the least angle which is not less than 
180°, another way of saying that it is itself an angle of 180°. A.-H. 
and Apelt should not have made the unfortunate remark that the 
‘obtusest of plane angles’ means an angle of 179°. This is to impute to 
Plato the division of the circle into 360°, a device which seems only to 
have reached the Greek world from Babylon in Hellenistic times, and 
to credit him with the blunder of supposing that there is a ‘greatest’ 
obtuse angle, i.e. that angular magnitude is discontinuous,’ 

55 & 2-4. Toodrey 8... cuvicrara:. Our construction thus gives us 
a regular solid with four similar and equal faces, all equilateral triangles, 
and four solid angles, each made by the meeting of three angles of 60° 
lying in three different planes. This is the regular tetrahedron or, as 
Euclid calls it, pyramid. (His definition of wvpapiés at Element, xi. def. 12 
covers all solid figures on a plane base and with a single vertex, but the 
only ‘pyramids’ with which he actually deals in xi—xiii are regular 
tetrahedra.) It is the xparov efSos orepedy, as already explained on 
54 d §, because it is the one with the fewest faces and angular points 
(the figure determined by the minimum of points). 

55 & 3. Srou wepipepods Stavepnrindy. The mepipepés does not 
mean, as A.-H. supposes, the surface of the pyramid. As this is 
composed of four equilateral triangles, and every side of each of these 


' T.’s words mean, in fact, ‘the lower limit of the positive values of an angle @ 
such that @ is not less than w’, and this limit is #. 
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triangles is also a side of a second, it is superfluous to say that the area 
of each triangle is one-fourth of that of the whole four. And sepipepes 
does not mean ‘surface’. It means, as always, ‘round’. According to 
context a wepidepeca means either the ‘round’ circumference of a circle, 
or the ‘round’ surface of a sphere. Here it, of course, means the latter. 
Thus the translation is ‘ dividing‘the whole surface (of the sphere) into 
four equal parts’, as M. properly renders, The reference is to the 
‘inscription ’ of the tetrahedron, and it meant that the tetrahedron divides 
the surface of the sphere into four equal and similar regions, This is 
the only express allusion Timaeus makes to the ‘inscriptions’ of the 
regular solids, and it is made in connexion with an inscription expressly 
ascribed by tradition to the Pythagoreans. 

55 a 4-8. dedrepow ...réX\os. The next regular solid has also equi- 
lateral triangles for its faces, but there are eight of them and each of its 
solid angles is formed by the meeting of four plane angles of 60°. This 
is the octahedron (Euclid Evemens. xi, def. 26 dxracdpov éort oynpa orepecy 
Ur OKTW Tptywywy iow Kai icoTAEipwy weptexdpevov). In a 6 értredwy is 
gen. pl. feminine of the adjective ézizedos, agreeing with ywvtay, ‘ under- 
stood ’, not a substantive. The mere ‘ meeting of four planes’ would not 
constitute the angle required; they might have a straight line as their 
common section. The number of the angles of the figure is, of course, six. 

55 a 8-b g. 1d Se tpirov ... yéyovey. The third is formed from 120 
‘letters’ of nature's alphabet. As the ‘letters’ are the elementary 
triangles and we are still dealing with the words which can be spelt out 
with the urprywvoy alone, this means that it has 120/6 or 20 faces, all 
equilateral] triangles. It has twelve solid angles each ‘enclosed by’ five 
plane angles of 60°. Since ‘spherical trigonometry ’ did not exist in the 
fifth century, it seems hardly likely that éreréSwy in b 1 agrees with 
Tptywvwy; it would be unnecessary to specify that by rpiywvoy T. means 
a plane triangle, when no one ever meant anything different by the word. 
Hence I take it that érurédwy still means érerédwy ywrdv and that 
tTptywvwy 18 a dependent genitive, ‘five plane angles which belong to 
equilateral triangles’, The figure is the regular icosahedron (oyxnpa 
OTEpedy Urd €ixoot Tptywvwy tow Kat ivoTAEvpwy Teptexopevov, Euclid 


Element. xi, def. 27). 


D C 


55 b 3-C 4. xai rd perv érepoy . . . Bdoers €xov. The ypyirpi-ywvor has 
now produced all the offspring it can; we turn to the other orotyetov, the 
‘half-square’, If four right-angled isosceles triangles are placed so that 
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they have a common vertex, they make a square. The common vertex 
is the point where the diagonals cross, the centre of the circle described 
about the square, and centre of mean position of its angular points. 
Here again we see that we have two pairs of ‘half-squares’ AOB and 
DOC, and again AOD and COB placed xara S&caperpov, so that Timaeus 
is going to work in this second case on the same lines as in the first. 
From six such square faces, meeting three by three to form solid angles, 
of which there will be eight in all, we get the cube. The expression of 
C 1-2 tpets émcmédous dpOds (sc. ywvias) bears out the view taken of the 
grammar of b 1-2. 
» §§C4-6. en Séuth. There is still a fifth ‘combination’, i.e. a fifth 
regular solid, but it is not the molecule of anything, nor can its face be built 
up by the method T. is using. It was used for a different purpose. This 
fifth figure, the dodecahedron, has twelve faces, each of which is a regular 
pentagon (Euclid £iement. xi, def. 28 cyjpya orepedv td Sudexa tevta- 
yovwv icwy Kai icordevpwv Kai icoywviwy meptexouevov). Timaeus does 
not describe its construction. (Is this just a touch of Pythagorean 
‘reserve’?)! As he needs only four solids for the corpuscles of his 
‘roots’, he has to find a different use for the fifth. He says God used it 
‘for the whole, embellishing it with designs’, The correct explanation 
of the remark is indicated in Zimaeus Locrus 98 € 10 5¢ Swdexdedpov eixova 
Tov mavros éoragaro, éyywra shaipas tov. Of the five solids inscribed in 
one and the same sphere the dodecahedron has the maximum volume and 
comes ‘nearest to’ coinciding with the sphere, as well as looking most 
like it in shape. So the Phaedo (110 b 6) compares the spherical earth 
with dwdexdoxvrot opaipat, balls made by sewing twelve pieces of leather 
together, The pieces of leather would be pentagonal, and, if leather were 
inelastic, the ball would be a dodecahedron; owing to the elasticity of the 
leather it can be inflated until it is sensibly spherical. Plutarch saw here 
an allusion to the twelve {wéia of the Zodiac. This is out of the question, 
as these constellations form a circular band, but the twelve angular points 
of the dodecahedron inscribed in a sphere do not lie on any such band. 
Plutarch seems to suppose that the angular points of a regular solid are 
all in the same plane! Presumably he confused the dodecahedron with 
a dodecagon in a circle. As Bt. has said, the real allusion is to the 
mapping out of the whole apparently spherical heavens into twelve 
pentagonal regions for the purpose of charting the constellations. T. 
means that the sky, being ‘round like a ball’, is near enough in shape 
to the dodecahedron for this kind of treatment. S:aleypadev, ‘ broidering 
figures on it’. {Ga is the regular word for the figures in a picture or 
a piece of tapestry or embroidery, no matter what they represent, just as 
Cwypados is the regular word for a ‘ painter’, not merely for a painter of 
animals. The {oa meant are the ‘constellations’; they include those 
which form the Zodiac, but include all the rest as well. (Cf. [Olympio- 
dorus| 1% Phaedon. ed. Norvin, 199. 4 was Swdexacxirw fopaipg téorxey ; 
7) Ort péxpe airns mpoace 1d Swdexdedpov, w Sialwypapel To way 6 Tiparos, 
1 Perhaps not. His reason for silence may be that he does not know how to con- 


struct a pentagon by placing pairs of similar triangles «ard didperpoy, a thing which, 
in fact, obviously cannot be done. 
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bv éxet A€yeras tporov.)- The passage suggests that the Pythagoreans 
were interested in the systematic task of mapping out the sky, a work 
which goes back, according to tradition, to Cleostratus of Tenedos in the 
sixth century, and led up to the making of the first scientific star- 
catalogues by the Alexandrian astronomers. It also suggests that, as 
Bt. has remarked, the interest taken by the Pythagoreans in the inscription 
of the regular solids was prompted by a desire to ascertain the volume 
and surface of the sphere by approximation. This would explain the 
special interest in the dodecahedron, the greatest in volume of the solids 
which can be ‘inscribed’, (ft is notable that Euclid xiii. 17 (the inscrip- 
tion of the dodecahedron) is at once followed by a proposition about the 
ratios of the edges of the solids in the sphere.) All the figures which 
have been constructed are purely geometrical. They must not be sup- 
posed to have any property corresponding to ‘mass’ or to ‘impene- 
trability’, They are simply volumes bounded by faces of different 
numbers and shapes. Also the ‘solids’ are not made by the piling of 
triangular, square, or pentagonal laminae on one another, but by giving 
their faces an inclination to one another so that they form ‘solid angles’, 
‘angles in space ’. 

55 ¢7-d 6. & 84 1s . . . S0fdee:. Timaeus pauses to reassert his 
own view already expressed at 31 a—b that there is only one xoopos. It 
is very loose thinking to suppose that there can be an indefinite number 
(note the play on depos in d 1), but the discovery that there are five 
regular solids and no more makes it a more reasonable question whether 
there might not be five xéouor. It is not quite clear what the precise 
connexion of thought is. Does the statement that the shape of our 
xoopos iS approximately that of the dodecahedron suggest that there 
might be four others, each approximately like one of the other regular 
solids in shape? If only we knew more about fifth-century Pythago- 
reanism we should probably find that there is an allusion to some division 
of opinion in the school itself which accounts for this sudden return to 
@ question already disposed of. We know from the reports about Petron 
that some early Pythagoreans did hold that there is a finite plurality of 
xoopot, and it would not be surprising if the view that there are just five 
had been advocated by some one, though there is apparently no record 
of anything of the kind. At any rate, the reason for the section seems 
to be a desire to offer some apology for Pythagoreans who believed in 
a limited number of xécyor on the ground that, mistaken as they are, there 
is something to be said for such a view, and that, at least, they have the 
grace to be on the side of wépas as against r6 diretpov. 

55 d 3. paddov Gy rautyn ords. ords = ‘stopping there’, ‘stopping at 
fife’. As AYW are together here against the was of F, eras may perhaps 
be regarded as quite the better accredited reading of the two, and 
the word is confirmed by the fact that it fits in with the general idea ot 
taking the side of wépas, stopping short somewhere, as contrasted with 
going on indefinitely (ro «is dretpov mpovevac). But it is not true to say 
that was would be senseless; it would mean ‘any one’, ‘a man ’, ‘on’, 
And it is likely enough that the ‘archetype’ had both readings, one in 
the text and the other in the margin, 
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55d 4-6. 1d perv ody . . . 80fdoea. This does not mean that it is an 
Open question on which any one may with equal reason take either side. 
‘I. has already given us what he regards as conclusive proof that there is 
only one ovpavdés. But the proof was based on the uniqueness of that of 
which the ovpavos is a ‘likeness’, and therefore belonged to ériurrypy. 
What is meant here is that, if ‘metaphysics’ is left out of the question, 
and you confine yourself to the ‘likely story’, i.e. to the attempt to 
construct physical hypotheses, it must be left open to a man who thinks 
he can ‘save the appearances’ by the assumption of more than one 
ovpavos to try his hand. Thus we may perhaps infer that Plato admits 
that, but for considerations of the metaphysical order, physics need not 
be committed to the hypothesis of only one ‘stellar system ’. 

55 1 5. Gedy F, Oedg A, om. WY, a very good example of a case where 
F alone of our MS. authorities has kept the obviously correct text. 
Bekker, St., Martin, A.-H., the Ztirich editors, all omit 6eds, and Hermann 
brackets it. Yet its presence in the MSS. has to be accounted for. 
The eds is the otpavds itself, which is a evda/pwv Beds. The Oeds of A 
will be due to a ‘corrector’ who supposed the Creator to be meant. 
The correction may have been entered on the margin of the ‘archetype ’. 

55 4 5-6. Gddog .. . Bofdoar. Some have seen a contemptuous 
reference to Democritus, but there is no contempt in the expression, 
merely the declining of an argument in which it has just been conceded 
that there is much to be said on both sides. There was nothing peculiar 
to Democritus in the belief in many otpavoi, which had been the pre- 
vailing one in all pre-Platonic science. And the rovroy with whom ‘we 
will not dispute the point’ is not a believer, like Democritus, in the 
‘innumerable worlds’, but the man who suggests that there are just five 
or some other definite number. T. has already dismissed those who 
believe in ‘innumerable’ ovpavoi as dretpor dy euretpov xpewv elvar. It 
seems to me clear that it is a divergent opinion within his own school 
which T. is declining to refute. We might think of Petron and his 
equilateral triangle with sixty «door in each side and three extra ones at 
the angular points (Plutarch de defectu oracul. 422 b, Fr. d. Vors.* i. 35). 
But Plutarch says that he knew Petron’s views from a reference to them 
by Hippys of Rhegium, and apparently he took this reference itself at 
second hand from Phanias of Eresus, a Peripatetic of the first generation. 
Hippys seems to be the same person as the heretic and schismatic 
Hippasus, and Hippasus seems from all the accounts of him (see them 
collected at Fr. d. Vors.* i. 36-8) to be a figure of the middle of the fifth 
century. Petron, in that case, is presumably earlier, while the tone of 
our passage suggests that it refers to views which are still ‘actual’ at the 
time when Timaeus is supposed to be speaking. 

55 d 7-e 7. 1a 8e yeyovéra . . . BéBnxev. We have now to assign to 
each ‘root’ one of the four geometrical figures left on our hands as its 
particle. We may begin by assuming, as the probable account, that the 
particles of earth, the most inert of bodies and that which is most ‘ plastic’ 
(i.e. retains most readily the figure once given to it), are cubes, as the 
cube has the most stable base (viz. a square). 

55 @ 2. wdagrierdt. We might be inclined to say that water is 
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more ‘plastic’ than earth of any kind and air more so than water. But 
T. means that it is easier to ‘ work in’ clay and the like, because the clay, 
unlike air or water, keeps the shape into which you have worked it. 
‘Viscous’ is about the meaning. The viscosity is thus directly connected 
with the ‘inertness’, ‘sluggishness’, just mentioned, and the ultimate 
explanation of it is that the particles of earth, owing to the shape of their 
faces, are hardest to disturb from equilibrium (ras Bdces dodaXeoraras 
exer). 

was € 3-7. Bdors Se. . . BéByxer. rprywvwy is a genitive of descrip- 
lion, ‘a face consisting in’, and this is further accompanied by a second 
genitive of the same kind, wAevpay. The sense then is ‘a face consisting 
of such isosceles triangles as we began by postulating is naturally more 
stable than a face consisting of such scalene triangles as we began by 
postulating’. T. does not mean that the square, which is composed of 
the isosceles triangles, is more stable than the equilateral triangle, which 
is composed of the scalene triangles. This will be stated in the next 
clause. The present words simply mean that the right-angled isosceles 
triangle itself is more stable than the right-angled scalene. 

55 € 6-7. xard te pépn nai xa’ Sdoy. A.-H. goes wrong here by 
supposing that the xa6’ dAov refers to the so/:d figures which are ultimately 
constructed from the triangles. This is shown to be impossible by the 
fact that it is plane figures, the rerpdywvoy and tptywvoy, which are the 
terms of the comparison. M. rightly explains that the pépy mean 
the two types of elementary triangles, the cAov the larger figure, square or 
equilateral triangle, made by putting the elementary triangles together. 
The two statements made by T. are (1) that it is easier to upset a thing 
with the aptrpiywvor for its base than a thing with the qpererpaywvrov for 
its base, (2) that it is easier to upset a thing which has an equilateral 
triangle for its base than a thing which stands on a square base. 

56 a 1-c 7. 8&8 yh pév... dvd Adyor. Of the three remaining figures 
we may reasonably ascribe that which is most stable to water, that which 
is least stable to fire, and the intermediate figure to air. Also it would 
be natural to suppose that the figure whose angles are sharpest belongs 
to fire, that whose angles are bluntest to water, and further that the 
particles of smallest volume are those of fire, the largest those of water. 
All these probabilities will be preserved if we suppose that the tetrahedron 
is the particle of fire, the octahedron of air, and the icosahedron of water. 
We save all the appearances by assuming that the particles of fire are those 
which have the fewest, those of water those which have the most numerous 
equilateral triangular faces. 

In the case of the three figures which are being compared, all of them 
regular solids with equilateral triangles for faces, the three characters 
specified will go together, the figure with the fewest faces will be at once 
the smallest, the most unstable, and the sharpest pointed. Hence in the 
end it is the number of faces in the corpuscle which determines the 
differences between fire, air, and water. Note how careful T. is to remind 
us again that the whole combination is a provisional hypothesis (rov 
cixdra Adyov Siacwfoper, 56 a 1). 

56 a6. ddtyioras means ‘fewest’ (as A.-H. says in his note), not 
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‘smallest’. Since all the equilateral triangles are made from the same 
mpurptywvoy, the faces will all be ‘equal’. (The variation in size of the 
particles of each root, afterwards introduced, is a further refinement which 
is not anticipated here. As we have heard nothing of this so far, we must 
suppose Timaeus to be saying that with the triangles supposed to be all 
of one size, the particles which have fewest faces are least voluminous.) 

56 b 4-5. 1d pev THs wupapidos orepedy yeyovds elB0s. ris rvpapisos is 
a defining or descriptive genitive, the figure of the pyramid, i.e. ‘the 
figure which is the pyramid’. orepeov ytyveoGar is the regular phrase for 
‘to receive a third dimension’, ‘to acquire depth’. One or two examples 
will suffice. At Polstics E. 1316°% 7 Aristotle is discussing the famous 
passage of Rep. vill. 546 about the number which determines ‘better and 
worse births’, and uses the phrase orav 6 rov diaypapparos apiOucs orepeds 
yevyrar. As Adam has shown (Republic ii. 306-12) this means ‘ when 
the number represented by the diagram becomes three-dimensional’, 
i.e. is ‘cubed’. So the writers on arithmetic call numbers which can be 
resolved into three factors ‘solid’ (arepea), cf. Theo Smyrnaeus 41, 8 
(ed. Hiller) rc rav orepedy dpiOpav of pev toas wrevpas exovow. .. of 
5 avicovs, Nicomachus Geras. (Hoche) p. 86, 16 7 pév povas dpy7 
wayTos apOpod éf tv Sidornpa xara povada rpoBiBaLopuevou, 6 ¢ ypaypixos 
apOpuos dpyy erurédou apOpov éd’ erepov Sidornpa Grurédus wAarvvopeévov, 
6 d€ érimedos apiOuos dpyn orepeov dpOpod eri rpirov Sidornpa mpos Ta 
é€ dpyns Babos rt rpooxrwpévov, Euclid Zvement. vii, def. 18 orav 5é rpeis 
adpiOpoi woAAarAactdcavres GAAHAOUS Toot Twa, & yevopevos OTEpEdsS 
éarw. So the whole phrase means ‘that three-dimensional figure which 
is a pyramid’. crotyxetov is used with full sense of its literal meaning, the 
‘letter of the alphabet’ which spells out fire. 

56D 6. 1d 82 Sedrepov card ydveow. That is, second in the order of 
construction from the elementary triangles, as given 54 d—55 b, which was 
the order of number of triangular faces used. The octahedron is meant. 

56 b 7-C 2. Set StavoceicGar opixpd ores ds . . . Oddy dpwpevov. For 
this use of accusative absolute in the place of genitive absolute with as, 
when the principal verb is one which denotes or implies ‘thinking that’, 
see Madvig Greek Syntax (E. Tr.) § 182, p. 168. The ‘anacoluthon’ 
by which the construction then passes into accusative and infinitive at 
rovs Gyxous dpacOa is of a type common in Plato’s later writings, par- 
ticularly in the Laws. 

56 C 3-7. 1d Tr&v dvadoyiay wepi tre TA WAHOY ... dvd Adyov. The con- 
struction with zwepé and the accusative in the same sense as a dependent 
genitive is very common in Plato’s latest style, apparently as a device for 
avoiding an awkward accumulation of genitives, ‘as to the proportions 
between their numbers, between their movements, and between their 
qualities in general’. Strictly the words from 76 . . . dvvayecs should be 
the object.-accus. with ovmppdoGa, but when we get to the verb, owing 
to the intervention of the parenthetical clause Grirep . . . treixer, the 
object is resumed by a ratra, so that what should have been the object.- 
accus, is left in a sort of anticipating apposition. This is the explana- 
tion of a very large number of what used to be called in the bad old 
language of our grammars ‘accusatives of respect’ in Plato’s prose. The 
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reference in the dyvaAoywy can hardly be simply to the dvadoyia given 
at 32b, earth: water:: water:air::air: fire, especially as Timaeus is 
speaking here only of the three ‘roots’ whose particles are built up with 
the #pirptywva. He means that there are many precise laws of relation 
between the numbers of the three kinds of particle, their various move- 
ments and their other properties, but he does not profess to be able to 
state all these laws. Our ‘chemical formulae’ would be examples of 
what he means. 

56c 5. éxotdca wacbeiod re. There is a suggestion that the ‘com- 
pliancy’ of dvay«y is not absolute, ‘ When avayxy submits’, you get minute 
and exact conformity to a recognizable law—this is the point of the 
50 dxpiBeias—but when dvdyxy is not sufficiently compliant, you get only 
imperfect approximation to this ideal. Consider e. g. the case of ‘ Boyle’s 
Law’ for the relation between pressure and volume in a gas kept at 
constant temperature. The formula pv = & has the simplicity about it 
which Timaeus would recognize as indicating the persuasive influence of 
vous; it is, so to say, transparent. It lends itself readily to purposes 
of mathematical manipulation; it can be expressed graphically by a very 
simple curve, the equilateral hyperbola, which seems to enable sense itself 
to take in the relation between the variations of p and v over a wide range 
ata glance. Thus the formula has the impress of vots or God on it. 
But it does not describe the ‘appearances’ sufficiently exactly except 
when the compression of the gas is ‘not too great’. For a gas under 
‘great compression ’ the formula has to be replaced by a less simple and 
manageable one, and the graph of this formula is much more irregular 
than the beautifully symmetrical equilateral hyperbola. (Cf. Nernst- 
Schénfliess Zinfiihrung in die mathematische Behandlung der Natur- 
wissenschafien 34-5.) Why does the more elegant and simple formula 
fail us just at the point where it does? Why are values of s beyond this 
point ‘too much’? This is the sort of question to which we find in the 
end no answer; we are left with the ‘ brute fact’ that just at this given 
point we must complicate our formula. 

56 c 8—57C6. éx 8) wdvtey . . . téwov. Timaeus now proceeds to 
propound an hypothesis about the fundamental laws which regulate the 
decomposition of the particles of the ‘ roots’ and the recombination of 
their constituents in new forms, i.e. the laws under which the transforma- 
tion of ‘roots’ is possible. We might fairly call the scheme a sketch of 
the mathematical chemistry of the ‘elements’. The underlying prin- 
ciples are stated quite simply, but there are some difficulties about the 
tacit implications of the scheme which will need discussion. The general 
principle is that earth, not being formed from the same elementary triangle 
as the rest, is commutable with none of them. The others are all com- 
mutable with one another, the supreme law which regulates all the trans- 
formations being that the number of equilateral triangular faces remains 
the same after a mutation as before it. 

56.C 8. éx 8) advtey dvrep ra ydvmn wpoeiphxapey. This is the reading of 
A. FYW have op zepi, and the drortho/es of A indicated this as a correction. 
Of the modern editors Bt. stands alone’ in printing dvrep. Yet it seems 

1 (But he has since been followed by Rivaud.) 
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to me that dv wepi is almost certainly a correction of the ecto d:ffi- 
cilior, and as such deprived of authority. If we adopt it we must 
suppose that the construction is é« wavrwy & mpoeipjxapev repi ra yévn, 
with the common ‘attraction’ of the &@ to the case of its antecedent 
wdavrwy, ‘from all we have already said about the kinds of particles’. 
Thus we have wpodéyew wept ra yévy where we should normally have 
expected wepi rav yevov. This is unusual, but not impossible. Cf. 
wxpdtrev wept in such a phrase as Gorgias 507 a 7 Kat pny 6 ye cwdpwv 
Ta TMpoonKxovra mparrot dv Kai wepi Geovs xai wepi dvOpwrovs. Still the phrase 
is not quite usual and one tends to suspect a v.]. which introduces it. 
If we keep the dwyrep, rdvrwy cannot be the antecedent to the relative. 
éx 87 wavrev will = ‘on the whole account’, ‘everything being con- 
sidered’, and the antecedent to dvrep will be an understood ratra which 
will be the subject of &y dxo. ‘On the whole account, the things whose 
kinds we have already named in all probability behave as follows.’ 
Since a sentence of this kind would almost certainly be misunderstood 
from the assumption that mwayrwy is antecedent to dvmrep and then ‘cor- 
rected ' by the substitution of dy mepi, I think dyrep has the better claim 
to be regarded as the genuine text, but it would be advisable to punctuate 
with a comma after wayrwy to avoid misapprehension of the grammar. 

5641-6. yi pev... aor dv. The first of Timaeus’s laws of chemical 
transformation is that if earth is broken up by being pierced by the sharp 
angles of the tetrahedra of fire, it ‘drifts about’ (#éporr’ av) in the 
surrounding ‘ medium’, whether that medium is fire, air, or water, without 
entering into any new combination, until the ‘ fragments’ (yépy) coalesce 
together (ay cuvrvyorra Ta pépy mdAw aovvappocbévra aira atrois) and 
‘become earth’ again. What is being contemplated is the disintegration 
of a cubic molecule of earth, not the mere separation of one cube from 
another by particles of fire which have got in between them. The actual 
cubes are thought of as broken up into their constituent faces, or into the 
elementary triangles of which the faces are composed. If this takes 
place, then, on the general principles of T.’s doctrine, the only possible 
consequence is what he describes. The floating squares or npirerpaywva 
cannot combine with the § medium’ in which they find themselves, as it 
is composed of the other kind of elementary triangles. They can only 
‘drift’ loose until some of them coalesce to form cubes again. In the 
interim they are neither earth nor any other known body. They are just 
drifting plane figures of a certain geometrical structure. This is not the 
only example of the disintegration of particles into something which 
cannot be classified as one of the ‘four bodies’. We shall see that when 
water becomes air or air water, it is supposed to go through transitional 
stages in which it has not the definite structure of any of the ‘roots’. 
Note also that, as usual at the opening of a fresh section of the cosmology, 
we are carefully reminded of the provisional character of our theory. It 
is simply ‘ what is most probable’ (r6 eixos). 

56 dg. év arog yx. That earth and fire may come into contact in 
water will appear intelligible at once when we remember that T. regards 
a liquid mass of metal at an enormous temperature as ‘ water’. 

56d 5. «los. Here quite definitely of geometrical ‘pattern’. It is 
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the impossibility of transforming the jycrerpaywvoy into any other ‘ figure’ 
which is the whole explanation of the behaviour of ‘earth’, You can’t 
make anything but cubes with it. 

56 d 6-e 7. Twp Se... cupwayés. We nowcome to the three ‘ roots’ 
which are all constructed from the 7purpiywvov and therefore can be 
converted into one another. The transformation is subject to definite 
numerical laws, which, in the end, reduce to the one law that under all 
transformations the number of the equilateral triangular faces involved 
remains constant. A particle of water has 20 faces, one of air has 8, one 
of fire 4. Hence we get the following results. (1) A particle of water, 
broken up by air or fire, may be reformed as 1 particle of fire+ 2 par- 
ticles of air (since 20x 1 = 4xX1+8X32). (2) A particle of air may 
similarly be converted into 2 particles of fire (since 8x1 = 4X2). 
(3) If a small quantity of fire is bombarded by a mass of other ‘roots ’, 
2 particles of fire may combine to form 1 of air (4x2= 8x1). 


(4) 2% particles of air may be reformed as 1 of water (-25 = 20), 


These are what we may call the four fundamental chemical formulae of 
T.’s scheme. The one thing which remains constant in the transformations 
is the number and shape of the faces of the particles. The square faces 
of the cubes of earth cannot be reformed as equilateral triangles, the 
equilateral triangles of the other ‘roots’ always remain equilateral 
triangles, and the total number of them is constant through all chemical 
change. The constancy of this number plays the same part in the theory 
that fixed proportions by weight have done in modern chemistry since 
Dalton. The main thought of Dalton’s doctrine, as of T.’s, is the 
thoroughly Pythagorean one that in all transformations there are abso- 
lutely invariant numerical relations. 

56d 7. ovordvra. The subject is singular véup, but the participle agrees 
in number, according to a common usage, with the ‘complement’ com- 
posed of éy pév wupos cawpa, dvo0 8¢ a€pos. Nearly parallel is such a phrase 
as Meno gt c 4 ovroi ye havepa éort AWBY re Kai StapOopa trav svyytyvo- 
pévu. VE Matthiae Greek Grammar [E. Tr.] iii, § 309, Madvig Greek 
Syntax |E. Tr.) § 4.) ovoerdvra is also correct as to meaning. The 
new particles are ‘formed’ by a comdination which follows on the dissolu- 
tion of the old one. 

56 e 5-7. tv... elS05 dépos ... USaros elS0s gv. eldos here, though 
strictly meaning the ‘ figure ’ in question, is virtually hardly distinguishable 
in meaning from ‘one body’, and might most conveniently be rendered 
‘ particle ’. 

We have now to consider some difficulties which have been raised 
about the real nature of the process described in the passage 56 c 8—e ¥. 
Of Aristotle’s unfavourable criticisms on what he treats as a preposterous 
attempt to construct bodies out of mathematical planes it will be more 
convenient to speak when we have reached the end of this section of 
T.’s discourses. But something must be said about a difficulty over 
which C. W. (On the Interpretation of Plato's Timaeus pp. 50-1) has an 
_ acid criticism of A.-H. Martin pointed out that if we think of the 

particles of T.’s theory as indestructible bits of matter (like Newton’s 
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‘ hard corpuscles ’), the combinations described cannot possibly take place.? 
E.g. if you split an octahedron in two by a section through its median 
plane, you do not get two tetrahedra. You get two bodies which have 
five faces apiece, four of them equilateral triangles and the fifth a square. 
This is obvious, and C. W. has no right to treat it as an ‘inconsistency 
in detail, overlooked by Plato’. If it is the sort of thing I, for example, can 
see at once for myself, it is incredible that the founder of the Academy and 
friend of Theaetetus could not see it. Similar difficulties occur about the 
other transformations. Hence the ‘ particles’ cannot be what a Newtonian 
would understand by bits of hard matter occupying space. Martin’s own 
view was that Plato means the ‘planes’ of the construction to be very 
thin laminae of matter, so that each particle is, in fact, a hollow shell. If 
this were the case, all the transformations would be feasible. In splitting 
the octahedron you would not produce a fifth side which is square, 
because the octahedron is hollow inside, You would have just the two 
sets of triangular laminae, and these could be regrouped as two tetrahedra. 

A.-H. objects to M.’s view as M. stated it, but, as it seems to me, puts 
his objection badly. He is not entitled to reject M.’s interpretation on 
the ground that Timaeus does not recognize the existence of ‘empty 
space’. That there is xeyoy in things is so explicitly asserted later on in 
the dialogue that A.-H. limself has to retract his own contention by 
saying that Plato does not absolutely deny the existence of ‘void’. And 
no thinker is exempt from liability to oversights. But both A.-H. and 
C. W. forget that it is not Plato who is delivering the lecture on cosmology 
but Timaeus. If Timaeus is at times inconsistent, Plato is not necessarily 
answerable for the inconsistencies. He may have even introduced some 
of them deliberately. It is neither our business as interpreters to declare, 
with A.-H., that there are no inconsistencies in the dialogue nor, like 
C. W., to argue that Plato must have been blind to any that there are. 
The whole question is about the character of a suspected inconsistency. 
The particular inconsis&ncy into which C. W. supposes Plato to be 
falling about the transformations of the corpuscles is one which could 
only be committed by a person who was quite unfamiliar with the forms 
of the regular solids. That, and not the mere fact that it would be an 
inconsistency, is the reason for feeling reasonably sure that it does not 
exist. If it did, we should have to suppose that it was introduced on 
purpose. But, again, it is hardly credible that Plato should represent 
the most eminent Pythagorean men of science of the time c. 420 B.C. as 
making this particular blunder. We are therefore justified in refusing to 
believe that it is to be found in the dialogue until it is absolutely proved 
that there is no alternative. We must, for many reasons, however, try 
to find some better way out of the difficulty about the combinations 
described than that of either A.-H. or M. The Pythagoreans were 
notoriously the great assertors of the xevoy or void among the early 
cosmologists, and there can be no serious doubt that it was from them 
that the Atomists learned to make it a prominent feature in cosmology. 
It is they, as well as Leucippus and Democritus, whom Aristotle specially 
sets himself to confute in his own polemic against the reality of ro xevoy 

1 Martin, Ztudes, ii. 253 (note 75). 
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in Physics A. Thus, at A. 216> 25, he quotes the argument of the 
Pythagorean Xuthus that if there were no void, the world would ‘boil 
over’ (7 xvpavet ro dAov, worrep Ey HovOos); at 2135 22 he explains 
more precisely that the Pythagorean view is that the world is surrounded 
by an infinite void from which it ‘inhales’ the empty intervals which keep 
the things in it apart (elvac & épacay xat ot WuOaycpetoe xevov, xat éremmcévat 
aitG TH ovpave éx Tov dreipou mvevpatos ws avamvéovTe Kai TO KEvor, 6 
Stopilee ras puces ... Kai rovr elva: tpwrov éy Trois aprOpuois® TO yap Keror 
Stopilew rhv pvc avrorv). It is in keeping with this that the great mistake 
Parmenides charges on his opponents in the fragments of his poem is 
that they believe in the reality of empty space. Hence we should ante- 
cedently expect to find Timaeus asserting rather than denying the existence 
of xevd, and our expectation will turn out to be verified. On the other 
hand, A.-H. is clearly right in saying that ‘matter’ plays no part what- 
ever in the cosmology of Timaeus, who constructs the sensible world 
simply out of events which are ‘sensibilia’ occurring through volumes. 
Hence M.’s view, since, as he states it, it turns wholly on the admission 
of ‘matter’ in the form of the ‘thin laminae’, cannot be what T. really 
means to assert. But A.-H.’s further attempt to support his case by 
appealing to the use of orepeov at 56 b § is mistaken. ovrepeoy there, as 
throughout, means only ‘having three dimensions’, and a particle such as 
M. conceives, a hollow shell, is in this sense orepeov. Thus A.-H. has really 
no coherent view of his own. He is not clear whether he wishes to prove 
M. wrong on the ground that the particles of Timaeus are simply volumes 
in which events go on, and consequently have no outside plating of 
‘matter ’ (this would have been the right line to take), or on the different 
and mistaken ground that they are ‘hard matter’ to the core. M. has 
the merit of meaning something quite definite, and something which 
would make the transformations of 56 d-e possible. I believe we shal! 
see that it is even possible to restate the substance of his view in a way 
which would remove the fatal objection to his own formulation of it. So 
far as A.-H. suggests a real view, it seems to me a wrong one. He 
speaks of the shape of the particles being changed by ‘pressure’, and 
implies that something like Boyle’s law for the relation between pressure 
and volume holds for the particles. ‘Increasing the pressure’ is to make 
e.g. two tetrahedrons appear where there was before one octahedron. 
But Timaeus says nothing whatever in this connexion about ‘ pressure’, 
and I believe I shall be able to show that in the other place in the dialogue 
where A.-H. finds a reference to a certain terrific ‘pressure’ on the 
particles (58 a 7) he has only got the ‘pressure’ into his version by 
a ruistranslation. It is not by a ‘force of pressure’, but by the sharpness 
of the angles of a particle that T. accounts for the splitting up of a par- 
ticle with blunter angles which encounters it. In fact, if the suggestion 
about ‘pressure’ be taken seriously, one may propound the following 
trilemma. If the particles subjected to pressure are absolutely hard in 
Newiton’s sense, pressure will not alter them ; if they are what M. supposes, 
pressure should deform them, and we cannot expect that the equilateral 
triangles which are their shells should retain their form and size unaltered. 
If they are purely geometrical volumes there is nothing to compress. 
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A.-H. forgets that pressure implies resistance to pressure, in fact inertia. 
He thus falls between two stools. He will not admit to Aristotle that the 
particles of T. are purely geometrical, nor to M, that they are not purely 
geometrical. The resulting statement that the ‘planes’ out of which 
they are built up are neither ‘ planes out of which we are expected to 
construct solids’ nor yet their laminae, but ‘laws of the structure of 
matter’ seems to have no intelligible meaning. 

In trying to explain the theory more intelligibly we have to be careful 
not to introduce any implied reference to such concepts as inertia, pres- 
sure, mass. It is unhistorical to import into the Zimaeus a class of 
notions which have come to us, through the books we read on physics at 
school, from Newton’s Principia, On the other side, we must not intro- 
duce from Aristotle the notion of ‘matter’ as a ‘substratum’ of events. 
Aristotle is quite explicit on the points that Timaeus knows of no ‘matter’ 
distinct from ywpa, and that he seriously constructs ‘ bodies’ such as fire 
and water out of geometrical triangles. In fact a real distinction between 
space and matter cannot be worked out without introducing the notion of 
mass, or, as Newton called it, ‘quantity of matter’, and no one ever 
clearly formulated this notion before Newton’s Principia. Descartes, for 
example, regarded matter as so much geometrical extension, exactly as 
Timaeus does, as we can read for ourselves, e. g. in the Second Medttation, 
precisely because he knew nothing of the mechanical significance of mass, 
momentum, and zs viva. Leibniz indeed saw that vs viva, a quantity 
proportional to the second power of the velocity of a moving particle, is 
of fundamental importance in mechanics, and drew the inference that the 
Cartesians were wrong in thinking that volume is the one and only 
‘essential’ character of matter, but even Leibniz never reached a clear 
idea of what we call the mass of a body (a quantity proportional not to 
its volume but to the product of its volume and its density), and conse- 
quently never formed satisfactory notions of momentum and ws viva. 
The real fault of M.’s explanation, as it stands, is that its distinction 
between the ‘thin material laminae’ and the interior of the particles 
tacitly smuggles in the Newtonian concept of mass. Since Timaeus 
knows nothing of ‘matter’, what is wanted is that his theory of the laws 
of combination of the ‘roots’ should be stated in a way which (1) is 
consistent with the truth of the formulae he gives, (2) presupposes 
nothing but the concepts with which he is avowedly working, viz. events, 
the volumes in which they go on and the wapade‘ypara. What we clearly 
need, as M. says, is the distinction between ‘empty ’ and ‘ filled’ space, 
but we must not make the distinction by means of the notion of ‘ matter’ 
either in Aristotle’s sense of the word or in Newton’s, If we restate M.’s 
theory in a way which gets the Newtonian ‘ matter’ out of it, I think we 
shall see that it gives a correct account of what Timaeus intends to say. 
‘Empty space’ may be defined without bringing in this notion of matter 
quite simply by saying—and this is virtually Dr. Whitehead’s version of 
the distinction—that ‘ occupied space’ means a region in which some- 
thing is going on of the 4:md that our senses can reveal. Empty space 
is space where there is nothing going on of the kind our senses reveal. 
It does not follow that nothing at all is going on there. The region 
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which is ‘empty’ in this sense may be an electric field in which the most 
important things are going on all the time, only they are not the sor? of 
process which ze apprehend directly through sense. Thus we understand 
what physicists mean when they say, like Professor Eddington, that the 
most important physical occurrences in nature are those which go on in 
‘empty’ space, 1.e. in spaces where there are no ‘masses’. We see also 
that we can thus admit the reality of empty space in the only sense in 
which it seems to be required by physical science without asserting the 
existence of a something which is indistinguishable from nothing, the 
blunder denounced by Parmenides. Now as Timaeus does not employ 
the notion of ‘matter’ as a ‘ substratum ’ of sensible qualities, he will not 
be contradicting any of his own presuppositions if he should imply merely 
that there is a distinction between regions where something ‘sensible’ is 
going on and regions where nothing ‘sensible’ is going on. The «eva, 
understood in this way, will fit perfectly into his general theory. Now we, 
of course, only see and touch surfaces; we do not apprehend their ‘in- 
sides’ by sense. Therefore, if by calling the interior of one of T.’s particles 
‘hollow ’, it is only meant that all we perceive is what is going on at the 
surface, and that nothing ‘ sensible’ goes on in the interior, M.’s view that 
the particles are hollow would fit in with all that Timaeus teaches. Only, if 
we speak, as M. does, of their surfaces as ‘ material’, we must simply mean 
that events of the 4nd which our senses perceive go on at the surfaces. 

There still remains ome arbitrary assumption in the theory. The 
arbitrary assumption is that in any regrouping which gives us a new set 
of surfaces (a rearrangement of ‘sensibles’) the number, shape, and size 
of the surfaces themselves are unchanged. There is no logical necessity 
for this assumption, but it is quite legitimate if we remember that the 
whole theory is avowedly put before us as a provisional txoGeors from 
which we can deduce the body of appearances at present known to us. 
Since Timaeus holds that in physical science you can never do more than 
propound an undemonstrated set of ‘postulates’, and that the merit of 
such a set consists wholly in the completeness and system with which 
the ‘appearances’ can be shown to follow from it, he is at liberty to start 
with whatever ‘ postulate’ he pleases. He is only bound by the rules of 
method to choose the simplest and fewest assumptions from which the 
‘appearances ’, so far as known, follow as conclusions. 

56 e 7—57¢6. The theory of the transmutations may be more 
briefly recapitulated. When particles of the other kinds are broken up 
by fire, equilibrium is restored if they can be reformed as tetrahedra and 
so converted into fire, for like does not act physically on like. But so 
long as this consummation is not reached, if the fire itself continues to 
persist, the process of ‘breaking up’ the other particles continues too. 
Similarly when a lesser number of smaller particles are intercepted among 
a greater number of larger ones, the series of transformations comes to 
an end if the smaller particles can be transformed into the figure (ié€a) 
of the more numerous larger ones, but not otherwise. There are only 
two possible results of the conflict between particles of different type. 
Either the particlés of the one type are eliminated and find their way to 
the main cosmic mass of their own type, or one of the conflicting types 
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is assimilated to the other. These processes lead to a constant shifting 
of particles from one region (ywpa) to another. 

In this recapitulation T. does perhaps fall into an inconsistency, but it 
is a pardonable one. He lays it down (57a 3-5 To yap dpooy ... duoiws 
re éxovros) that no particle can produce any change in one of the same 
kind or undergo any change from the action of a particle of the same 
kind, because ‘like cannot be modified by like’. (This seems of itself 
to show that the tremendous ‘ constrictive force’ imagined by A.-H. really 
plays no part in the theory.) Is this quite consistent with the doctrine 
that ‘like perceives like’, of which he has made use in the yYvyxeyovia 
and, following Empedocles, in his theory of vision? You may say, with 
A.-H., that the presen? theory ‘like cannot modify like’ applies only to 
physical processes. But does this really remove the difficulty? Is not 
the fusion of the ray of light issuing from the eye with the ‘kindred’ 
light outside, by which vision was explained, a physical process? It 
seems to me that there is an inconsistency between holding as a doctrine 
of physics, as Aristotle says all the @vowxod except Democritus had held, 
that like cannot act on like (de Generatione A. 323% 10 Anpoxpitos Sé 
wapa Tots dAXous idiws CAcke pdvos’ Pyoi yap To avro xai dpoov elvat TO Te 
mo.ovy xai To macxov xrA.), and yet maintaining the Einpedoclean psycho- 
logical, or rather psychophysical, doctrine that ‘like perceives like’. We 
know that E. explained this by the view that effluxes ‘fit into’ the ‘ pores’ 
of that which is of the same make with themselves. But obviously, if this 
is to explain perception, there must be some physical action of the ‘ efflux’ 
on the organ into whose ‘ pores’ it has found its way. If there is an 
inconsistency it is one which was actually committed by most of the 
dvowot. Aristotle (supra) says that Democritus stood a/one in thinking 
that like can act physically on hke. Theophrastus, in the de Sensu, 
where he tries to classify the various theories of perception under the 
main rubrics of perception of like by like and perception of opposite by 
opposite, mentions only Anaxagoras and, if the text is sound, Heraclitus 
as holding the second view (de Sensu 1, Doxogr. 499 ot S5€ mwepi ‘Avaga- 
yopav xat ‘ApaxAarov to évavtiw). Empedocles and Plato, by whom he 
means the Zimaeus, the only dialogue criticized in the de Sensu, are 
placed by him definitely, and Diogenes of Apollonia (ib. 39, Doxogr. 
510) inferentially, in the ‘likeness’ party. Of Democritus we are told 
that he might be interpreted either way as he had said nothing definite 
on the question (ib. 49, Doxogr. 513 Anpoxpiros S€ rept pev aicbyoews 
ob Stopive, rorepa Trois évavriots 7 Tots Gpoios é€oriv). ‘Vheophrastus felt 
that the combination of the theory ‘like perceives like’ with the view that 
‘like produces no physical change in like’ is not quite consistent, for he 
goes On at once to say that D.’s view that like acts physically on like, as 
far as it goes, would be an indication that he supposed like to perceive 
like (ef piv yap (ra) adAAototcBat moet To aicbdiverOar, Sofecev Gv rots 
Staddpas ... maAdw 8 Cel) 76 pev alcOaverGat wai drrAas dAXAoovT Gat (Tw) 
race, ddvvarov S€, dyno, Ta wy TavTa TacyxEW .. . Tois Gpoiors). “Thus the 
inconsistency was common in the filth century, and it is quite natural that 
T.’s fusion of mathematics and Empedoclean biology should lead to such 
things. Whether Plato himself felt any inconsistency we cannot decide. 
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57 a 4. oltre 1 wabety. If we are anxious to deny that there is any 
inconsistency, we may perhaps compare this with 45 d 4 (of the ‘ visual 
ray’) xpos yap avopoov éfcov adAotodrat, ‘has its quality altered ’, and say 
that the fuszon of like with like is not aAAoiwors, whereas the zaGety ri 
may be taken as equivalent to adAAowtcPa This would be a better 
defence then to draw a distinction between ‘ psychological’ and 
‘physical ’, 

57 25-6. eis dAdo Tt ytyvépevov, simply ‘turning into something else’, 
as contrasted with ovorrav pév cis rHv éxetvou (SC. rod zupos) pvow supra, not 
‘se trouvant zn/rodui/ dans un autre (sc. corps)’, as M. renders. (Would 
this not rather be éy dAAw revi yeyvopevov?) M.’s rendering misses the 
point that T. is speaking of a series of successive /ransformatons. And 
ado 7 is made unmeaning, for the case we are still considering is that 
of ‘ fire’ surrounded by avy yévos other than itself. Cf. Theognis 164 ols 
TO Kaxov Ooxéov yiyverat eis ayaOov (‘turns out for good’). 

57 b 4. dav 8 eis radra ty. Here the ravra of F, ratra of Y and W, 
means ravra, and the reading is another example of a case where A, which 
has avra, is wrong, though it is that of the modern editors before Bt. With 
cis aura the metaphor would be, as Stallbaum explains, military, like that 
of payopeva, ‘when they come into conflict with them’. But this should 
perhaps rather be éw’ aira. JI think eis ratra ié€vac means ‘come to an 
agreement’, ‘come to terms’. Cf. e.g. Apology 36 I iynoapevos épavrov 
TW OVTL ériexéoTEpov evar 7) Hote eis Tav7 iovra owlerPa (‘to preserve 
my life by coming into these terms’). The point is that if even ‘ fire and 
water’ do ‘come to terms’, one side surrendering to the other, there 
may be particles of a third kind left, which have not ‘come in’, and the 
‘battle’ is continued. It does not cease until either all the combatants 
‘submit’ to the strongest or all are beaten back to their respective ‘ main 
bodies’, 

57 b 5-6. mpw 4... ovyyerés. The alternative to this successful 
assimilation of one ‘root’ by another is that whatever cannot be trans- 
formed is left to drift rpds 16 ovyyevés, i.e. in the direction of the region 
of the general aggregate whose particles have the same structure. As 
we Saw (53a) the effect of undirected random movement all over space is 
to sort particles of one size and shape together. The recurrence to the 
persistence of this tendency in the actual ovpavos is one of the indications 
that when T. speaks of the state of things before the ‘roots’ were made 
he means that the state described is what would be the inevitable conse- 
quence of unguided movement in the natural world, if actual motions 
were left without intelligent guidance. But for the laws which make the 
transformations of the ‘roots’ possible, this ‘drifting’ would be the only 
actual movement, and the result would be a steady monotonous sifting 
out of particles into four great layers, in distinct regions of space, the 
particles of each heap having approximately (cf. the tyvy atray arra of 
53 b 2) or ‘on the average’ the same size and shape. ‘Thus it is the 
restriction of this random motion by the definite conditions expressed in 
the laws of atomic combination which explains why there is a world of 
different interconnected and interacting things, and not a plurality of 
layers of corpuscles, those of each layer having, within a certain range 
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of variation, roughly the same structure, The ‘like to like’ movement, 
which, left to itself, would produce this last result, actually exists. We 
have been told already that it is found when the cubes of earth are broken 
up by ‘fire’ and their faces drift until they meet with others along with 
which they can be united into cubes again. But in the actual world the 
‘drift’ is only an undercurrent of ‘tendency’. The object of the pro- 
fessed description of the original chaos is to show how this tendency 
would work out if it were not restricted by intelligent design. The 
physical truth which Timaeus has firm hold of throughout is that the 
existence of an ordered world depends on the presence of ‘ differential 
motions’, Hence it is vain to try, like e.g. Spencer in First Principles, 
to get the world out of an absolutely ‘homogeneous’ nebula in which 
there are no differential motions. Or, to put it differently, the life of the 
world depends on the existence of different levels of ‘energy’. Energetic 
transactions will not take place except between systems which are on 
a ‘different level’, E.g. thermodynamical transactions only take place 
between bodies of different levels of temperature. If all the ‘energy’ in 
the universe were converted into actual kinetic energy (as physicists 
sometimes prophesy will happen at some remote date), we should have 
space filled with a uniform temperature, and no more ‘work’ would be 
done. ‘ History’ would have come to an end, and there would no longer 
be a ‘world’ at all. In this sense we can give a very real meaning to 
the vague old proposition that ‘like ’ cannot interact with ‘like’, but only 
with ‘unlike’, And as there would no longer be any ‘world’ if all 
‘energy’ were uniformly distributed through space, so you cannot ‘ evolve’ 
a ‘world’ out of such a ‘homogeneous’. Spencer only seemed to achieve 
the fact by denying the principle of conservation of angular momentum 
(Ward, Naturalism and Agnosticism, vol. i, lecture 7). 

57 b 6. &y dx wo\dov. A.-H. says this can only refer to the case when 
the ‘ victor ’, the ‘root’ which assimilates another, is that which has the 
larger particles, It could not take place when the octahedrons of ‘air’ 
are all split by the tetrahedrons of ‘fire’ and the mass is reformed as 
a homogeneous body of ‘ fire’. But the reference is more general, and 
is not really to the combination of several paréic/es into a larger particle 
in particular. All that is meant is that the aggrega/es of the particles of 
different ‘roots’ are reformed into one homogeneous mass of a single 
‘root’. If the octahedra of the air are a// divided into tetrahedra, what 
was before a region occupied by fire and air is now occupied only by 
fire. This is what is meant by & é« moAA@y yevopevov. It makes no 
difference to the unification whether it has been effected by turning octa- 
hedra into tetrahedra or tetrahedra into octahedra. All cases of complete 
‘assimilation’ are included; rw xparyoavre means ‘the predominant 
root’, whichever it may happen to be. 

57b 7. avvoinoyv, ‘Keeps house with’ 7d xparyoay, The picturesque 
metaphor should not be allowed to be lost in translation. The word is 
used of different families or stocks who join in ‘colonizing’ a district, 
and that is what is meant here. Thus, according to Hdt. i, 5%, the 
Pelasgians ovvoixa: €yévovro AOyvaiow: in certain places on the Hellespont. 

57 © 3. Sed thy tas Sexopdyys xivnow. The tense of the participle is 
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right here. The wa@ypara which lead to changes of direction of ‘ drift’ 
are the transformations of the roots. A given mass of air is at first 
drifting towards the region where most of the air is. If it becomes fire, 
it then drifts towards the cosmic aggregate of fire, and so the direction of 
the motion is changed. The ‘making of the roots’ thus provides for 
numerous differential movements and prevents the course of events from 
being simply a drifting off of particles in four divergent directions, and 
this source of differential motions is not provided for by the mere existence 
of the drift, but superinduced on it by rational design. Professor 
Alexander attempts to get definite ‘ patterns’ of motion out of an original 
state of chaotic drift (Wind, N.S. 120, p. 414), but he differs from 
Timaeus in cutting out the dnpeovpyia of vovs and referring everything to 
the wAavwpervy airia working by itself, the ‘restlessness of Space-Time ’, 
as he calls it (Space, Zime, and Deity, ii. 348, cf. ib. 413). This philosophy 
might be much more correctly affliated to Spencer than to Timaeus. 

57 Cc 4-6. déperar... réwov. This is precisely what happens -in the 
theory of Empedocles during the half of the cycle when Strife (vetxos) is 
overcoming Love (d¢iAda, diAdryns). The final culmination, which only 
lasts fora moment, is the complete isolation of each ‘root’ on its separate 
dustheap. Timaeus is of the opinion that the process never really takes 
place on a large scale, the otpavds never is distintegrated, precisely 
because ‘necessity ’ always is the ‘ understrapper’ of vovs. so that the drift is 
only a tendency which never occurs uncompensated. The mechanics of 
the compensation arise from the laws of transformation of the roots ’. 
They are continually passing into one another, hence the direction in 
which an aggregate is drifting is constantly changing. When one aggre- 
gate A has been assimilated to another BZ, it tends wpos rov éxeiywr ots 
dy époww6y térov and so gets a new direction of drift. Since the possi- 
bility of transmutation arises from the law of structure introduced by vois, 
this constant shifting of the direction of ‘drift’, which compensates for 
the disintegrating tendency of the drift itself, is not due to anything in 
the ‘ blind forces’ of the xoopos, but is a direct consequence of ‘ guidance ’. 
(Cf. the functions ascribed by Clerk Maxwell to his imaginary ‘ sorting 
demon’, who can reverse the direction of a particle’s motion without 
expenditure of energy. What the ‘sorting demon’ is imagined to do, as 
occasion arises for individual particles, vots in Timaeus’s scheme does 
once for all by reducing the particles to a strict geometrical pattern.) 

57 Cc 7-d 6. dca pév ody... eixdrt Adyw xphoecOa. This is an 

appendix to the last section. To give a satisfactory account of all the 
_ ‘appearances’ we require to assume that there is a certain variation in 
the size of the particles of the ‘ roots’, and this again depends on difference 
of size of the constituent triangles. These variations are, however, 
confined within a definite range. 

57 C 8-9. é tois eidSeow... yémm. It is just these sub-varieties or 
sub-classes which are called in Aristotelian logic etd, species, that are 
here called yévyn, genera, so that the terminology of later logic exactly 
inverts that employed here. It might even be doubted whether aitray 
does not depend on yévy rather than on etdeou, in which case eideow will 
have the literal meaning ‘figure’ or ‘shape’. Or possibly atraév means 
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simply cwpdrwy and cidecw ‘particles’, (So Democritus wrote a work 
wept eidwy, and is known to have called his atoms ida, Plutarch. 
adv. Colot. 1111a, and there is a gloss in Herodian, ié€a, rd éAayeorov 
a@pa.) Probably Plato still felt the force of the metaphors in the two 
words, «idos, ‘figure’, and yévos, ‘ family’. Either can be used by him 
indifferently of anything we should call a ‘class’ ora ‘kind’. It is just 
because our words genus and species are foreign, and have no associa- 
tions (for we have long ago forgotten that ‘spice ’ and ‘species’ are the 
same word), that we find it hard to connect any meaning with either 
except the artificial and technical meaning we have learned from our text- 
books. 

The existence of sub-varieties of earth, water, &c., is explained by the 
assumption that though the form of each kind of particle is fixed, its 
magnitude is variable, because the size of the primary triangles is variable ; 
1. e. because figures can be ‘similar and similarly situated’ without being 
congruent. This is itself an immediate consequence of the uniformity 
of the trodoyy on which Timaeus has already insisted.’ We are free, 
therefore, to admit as many different sizes of the particles of the ‘roots’ 
as we may find requisite to do justice to the ‘appearances’. And since 
the same volume may include particles of the same figure but different 
magnitudes, there are in nature not only a few well-marked variations 
among bodies but an indefinite number of less well-defined intermediate 
varieties. Thus, to recur to the image of the ‘alphabet *, we might say 
that there are differences in nature corresponding to the differences 
philology recognizes between the ‘ open’ and ‘close’ and other sounds 
of the ‘same’ vowel. Nature’s alphabet is no more rigidly ‘ phonetic’ 
than that of any actual speech. This explanation was not needed earlier, 
but has to be given now because use will be made of these variations of 
size among particles of the same ‘root’ in some of the explanations ot 
actual specific experiences which are to follow. 

57 C 9. thy éxatépou tov ctoxeiwy... cdotacw. The crotyeia or ABC 
are neither the particles nor their triangular faces, but the two ultimate 
types of triangle from which both faces and particles have been built up. 
Hence éxarépov, ‘each of the Awo’. The ‘particles of ‘earth’ are, there- 
fore, like those of the other three, of various sizes. M. raises the question 
how these statements are to be reconciled with the former statement that 
the oroixeia of the tetrahedron, octahedron, icosahedron are the same, 
and remarks that it is sous-entendu that there are fixed limits to the range 
of variability, such that no ‘ pyramid’ is greater than any octahedron, no 
octahedron than any icosahedron (Etudes li, 254, note 76). So also 
A.-H., though he expresses himself with less precision, rendering M.’s 
‘not greater than’ by ‘less than’. C. W. (pp. 50-1) has an unfortunate 
note here in which he tries to show that M. is wrong by appealing to 
56 b 2 where ‘fire’ is said to be constituted é{ dAtyiotwy rov avrav 


b That is, T. regards it as such a conseqnence. In point of fact it will not be so 
unless we assume that the geometry is Euclidean. This has been assumed by implica- 
tion at 53d 2, where the angle-sum of the }ytrerpayavor is given as two right angles, 
Timaeus has, in fact, committed himself to an equivalent of Euclid’s ‘ parallel postu- 
late’. See Appendix V on the Geometry of Timacus. 
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pepov. This, however, does not quite prove what he wants it to prove, 
since the ‘sameness’ meant there is evidently simply sameness in form. 
All that T. says there is that the tetrahedron of fire is never greater than the 
octahedron of air or the icosahedron of water. This is obviously true if 
the ‘triangles’ of fire are smaller than or equal to those of water and 
air; it will be true universally if M.’s restriction on variations in size is 
understood, though not otherwise. We cannot therefore assume that 
Timaeus has no such reservation in his mind when he says what he does 
at 56b2. He may only be deferring the reference to variation until he 
reaches a point where it becomes necessary to mention the matter 
expressly. CC. W. supposes P/a/o to have fallen into an oversight. I do 
not think this very hkely. It is, I imagine, true that he could not have 
given the formulae for the volumes of the regular solids of a given edge. 
It is noticeable that in Euclid xiii. 18, though the sides of the regular 
solids inscribed in one and the same sphere are compared with one 
another, there is no comparison of volumes. This explains the existence 
of the so-called ‘fourteenth book’ of the Zvemenfs, a supplement dealing 
with this very subject. It appears from the opening words of [Euclid] 
xiv that the study of the problem began with Apollonius of Perga, who 
composed a lost work on the ratio of the volumes of the icosahedron and 
dodecahedron inscribed in the same sphere! We may therefore assume 
that Theaetetus and his friends in the Academy had not fully solved the 
problem of comparing the volumes of regular solids of different form. 
But it is incredible to me that Plato should not have known that a tetra- 
hedron is not necessarily of less volume than an octahedron, e.g. that 
a tetrahedron inscribed in a sphere is greater than an octahedron inscribed 
in a second sphere of half the diameter of the first. If we suppose this 
to be ignored, we must take it that Plato is consciously making Timaeus 
fall into a confusion of which he himself could not have been guilty. 
Even this does not seem likely. No one could seriously suppose that 
a tetrahedron mus/ be smaller than an octahedron, no matter how much 
greater the size of the sphere in which the tetrahedron is inscribed. 
What Timaeus had actually said, therefore, at 56 b 2 cannot be pressed 
to mean more than that z/ the triangular faces of all three are equal, the 
tetrahedron will be less than the octahedron and that than the icosahedron. 
So much would be obvious to an intelligent child from the simple con- 
sideration that these relations are visibly true of the three when inscribed 
in the same sphere. I cannot doubt then that M. and A.-H. are right in 
supposing the subsequent recognition of a variability in the size of the 
triangles to be perfectly consistent with all that has gone before. C. W. 
forgets that the credit of Plato is not pledged for any of the eixéres Aoyor 
of Timaeus. 

At the same time I do not feel sure that Timaeus was not tacitly 
making all through a false assumption rather different from that which 


1 (Euclid) Element. xiv ad init. (Heiberg v. 2) xai wore (nrotvres 70 ind ‘AwodA- 
yiou ouyypapey wept THs auyKpicens Tov Sadexaédpov xai rou elxocaddpov ray eis rhv 
auriy opaipay tyypapopdvoy, riva Exe Adyow mpos GAAnAa, ESofay ravTa ph dpOas 
Vevpapnxevas rov ’AwodAaviov, avrot &¢ ravra xaBapayres Eypayay, ws fy dxovey rou 
Warps. 
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C. W. reads into his words. He probably zs assuming that the volumes 
of the solids of the same face (the equilateral triangle) inscribed in the 
same sphere are directly proportional to the number of faces, and there- 
fore that the octahedron is exactly twice as voluminous as the tetrahedron 
in the same sphere and the icosahedron exactly two and a half times as 
voluminous as the octahedron. If this were true his equivalence-formulae 
would amount to the assertion that in every transformation of a ‘ particle’ 
its volume remains constant, and I suspect this is at the bottom of the 
whole theory. This is not the assumption C. W. ascribes to him (since 
the face of the octahedron must be of less area than that of the tetrahedron 
and that of the icosahedron smaller still, if all three are inscribed in the 
same sphere). It would not be an unnatural assumption in the days 
before Theaetetus. 

I believe that Timaeus is meant to fall into /Azs error (which is quite 
consistent with supposing that he meant all along to allow variations in 
the size of the particle of each ‘root’), . We need not infer that Plato also 
made the same assumption. Theaetetus may well have known that it is 
not true, and Eudoxus certainly did, though the Academy in all proba- 
- bility may not yet have worked out the correct expressions for the 
volumes of the regular solids completely." Since Euclid xii 7 Corodl. 
gives the formula for the volume of a tetrahedron in terms of that of the 
prism of the same base and altitude, and xii. 8 Coro/?. extends this to the 
case of a pyramid with any polygon for its base, it seems to me likely 
that P/a/o knew the correct expression for the ratio of the volume of the 
tetrahedron to that of the octahedron in the same sphere, and from the 
consideration that Apollonius’s work dealt specially with the ratio of the 
volume of the dodecahedron to that of the icosahedron, it would look as 
if the problem had already been solved, presumably by Theaetetus and 
his Academic friends and successors, at any rate for all the solids excep/ 
the dodecahedron. Solid geometry and astronomy are just the two 
branches of science about which it is most dangerous to assume that 
Plato knew no inore than what he has thought fit to represent a filth- 
century Pythagorean as knowing, 

574 6. eixér Adyw xpycerbar. Note the reiterated emphasis laid at 
every fresh step on the ‘provisional’ and ‘progressive’ character of 
physical science. We shall never understand Plato’s attitude to scientific 
research unless we bear in mind that this language represents one of his 
deepest convictions. It should also warn us against the error of sup- 
posing that Plato himself regarded as the ‘ most likely account’ what had 
seemed to be such to men born sixty years before himself. Probably one 
of his reasons for making Timaeus dwell so often on the point that his 


1 Archimedes (Ad Eratosthenem Methodus, Works, ed. Heiberg ii. 430) expressly 
says that Eudoxus proved the formula for the pyramid dv Ebdofos éfnupnxev apwros ry 
dwddekiv, wepi rou kavou Kal rijs nupapibos, ort Tpirov pépos 6 wey KaVOS TOU KUAivopou, } 
3¢ wupayls Trou wpicparos, Trav Baow éydyvtmy thy adthy Kai byos foov. As Archimedes 
goes on to say that Democritus had enunciated the same propositions, though without 
proof (xapis dwodeifews dwepyvaro), Timaeus may be a little antiquated in his solid 
geometry even for a fifth-century Pythagorean, and Plato may be deliberately keeping 
up historical verisimilitude by making him unaware of something a younger man 
would have known. 
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explanations are at best eixores Adyo was that with the further advances 
made in the knowledge of ‘appearances’ they had already ceased to be 
the ‘most likely account’ before the dialogue was written. 

57 d 7—58 c g. xiwwicews ody ordoeds re wWép. ... mapéxerar. Timaeus 
now goes on to explain more fully exactly how that drifting off of the 
particles of each ‘root’ into a separate region which would ensue if 
‘random movement’ were not counteracted by the laws of transformation, 
is prevented. We have learned that the geometrical structure which 
defeats the tendency was introduced by vovs for a definite end, viz. to 
prevent the destruction of an object which is xaAov, the otpaves; we still 
have to study the mechanism by which the end is effected. We begin 
by observing that motion presupposes heterogeneity, difference between 
the condition of different regions of nature. Motion would never arise 
in the purely homogeneous, because, as T. puts it, there are two parties 
to ‘motion’, the xwovv which sets it going, and the xewovpevov in which 
it is set going. Each party has its own role to play, and if everything 
were perfectly homogeneous there would not be this distinction between 
the roles of xuody and xwovjevoy, and therefore there could be no x«énons. 
(As we are talking only about nature, the complex of gaara, no question 
about the ywy7, the ‘motion which moves itself’ arises. The xisnors of 
which we are speaking is the ‘ninth’ kind of Zaws x, that which ‘ moves 
something else but cannot move itself’.) 

The point which Timaeus wants to make is a perfectly sound one. It 
is that already mentioned as fatal to attempts like that of Spencer to 
‘evolve ’ the world we know out of a pure homogeneity. You do not 
refute Timaeus by saying that we may presuppose motion, that we need 
not suppose our ‘ homogeneous’ to be absolutely ‘at rest’. The difficulty 
exists just as much if you start with absolutely uniform motion as your 
‘postulate’. If the condition of things were absolutely uniform every 
state of the world should be exactly like every other. Hence all things 
would appear to be at rest. You might, to be sure, speculate on the possi- 
bility that the whole scheme of things was moving uniformly, but as there 
would be no means of distinguishing such uniformity from absolute rest, 
the speculation would be unprofitable. The important thing in nature 
is that this is not the fact; there are differential motions and differences 
of level. This is what Spencer forgot in his First Principles when he set 
out to extract the universe from a homogeneous nebula. To get even 
one step on the way to the ‘evolution’ he had to invent the singular postu- 
Jate which he calls the ‘instability ’ of the homogeneous’, i.e. to assume 
that a universe in which there are no differences at all invents differences 
for itself. (The reason why it is hard to keep any odserved “homo- 
geneous ’ stable is precisely that it is not the whole of the universe; it 
‘does work ’ on what is outside itself and has ‘work’ done on it from 
without.) Timaeus takes the right line by postulating dvwyadia, hetero- 
geneity, differential motion, from the first. But we still have to explain 
how it comes about that the tendency to ‘drift’ does not sort out the 
particles into four separate layers in regions distinct from each other. If 
this did occur nothing more would happen in any of these layers, and 
yeveors, the ‘ passage of nature’ with time, its measure, would have come 
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to anend. Compare the guess of so many physicists of the last century 
that, owing to the dissipation of heat into space, the energy of the universe 
will finally be converted into heat diffused equally all through space. 
There would then be no more differences of energetic ‘level’, and the 
history of things would have come to an end and time along with it. 
¢ ‘The universe would have been killed by being ‘ stabilized’ once for all 
when it became homogeneous in respect of the distribution of its energy. 
‘Timaeus, who has told us that yéveows always goes on, has to explain 
why this collapse will never occur. He is thinking of the fact that 
Empedocles had supposed it to take place once in every cycle of the 
world’s history, at the moment when ‘ Strife’ has penetrated to the very 
centre of what was once ‘the sphere’, though it only lasts for an instant, 
because ‘ Love’ at once begins to reassert itself (Empedocles Frs. 17, 27, 
28, 30, 35 = R. P. 166, 167, 168, 169; EGPA.' 231-4, Greek Philosophy, 
Thales to Plato 71-5). But Empedocles’ quasi-personification of Ava 
and vetxos is no answer to the question how the ‘sphere’, once completely 
dissociated, is ever reformed again. As a substitute for physical theory 
it is on a level with Spencer's ‘ instability of the homogeneous’. Timaeus 
states his own theory as follows (58 a 5): ‘ When once the trepiobos of the 
whole has embraced the yévy—i.e. the particles of the ‘roots '—being 
round and such as to tend to return into itself, it squeezes them all tight 
(odiyye), and permits no vacant room to be left.. A.-H. interprets this 
to mean that the revolution of the whole in the circle of the Same sets 
up a tremendous inward pressure, or ‘ constrictive force’ which drives 
the different particles together. I do not see that this ‘centripetal force ’ 
can really be got out of the text, and if it could it ought to create a grave 
difficulty for A.-H. For why should the revolution of the whole set up 
any such pressure as he supposes? If a man believes the theory, he 
ought to believe also that you can compress a liquid in a spherical vessel 
by rotating the vessel. And where in the whole history of ancient 
physical theories do we find any trace of such a ‘constrictive force’? 
Nowhere, not even in Aristotle, who made more in his cosmology than 
any other theorist of the effects of the ‘diurnal revolution’, The idea 
itself is, moreover, a false one. What rotation sets up is not ‘centripetal’ 
but ‘centrifugal forces’, and the old cosmologists, who depended for 
their notion of the way in which a xéapos was formed by a &ivy on the 
analogy of eddies, were apparently aware of this, since the presence of 
the bigger bodies in the centre of the dévy seems to have been explained 
simply as a consequence of their superior ability to retain their original 
motion. Anaxagoras, who explained the revolutions of the sun and 
moon on the analogy of stones swung round in a sling, was certainly 
alive to the facts (Aetii Placita } i, 13. 3, Doxogr. 341 = R. Pia 57 ¢ A. 
TOV Tepiketpevov aidépa mupwvov peyv elvas Kara. TV ovgiay, TH 7 Oo evrovig. TS 
wepiijnoews dvyapracarta mérpovs ard THs yis Kat adhd TOUTOUS 
yoTepwxevat.) Perhaps A.-H. has it in his mind that the actual path of 
a particle will be the resultant of its tendency to ‘ drift’ and the communi- 
an ‘circular revolution’. But clearly the resultant would not be a 
rectilinear motion inwards towards the centre, as the ‘constrictive force’ 
implies. The strongest argument against any such interpretation is 
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perhaps that it would, from the Greek point of view, amount to the 
suggestion that the ‘ heavens’ have weight. This would be in Aristotle’s 
eyes a heresy of the first magnitude, yet he never charges it on Timaeus. 
with whom he is very severe for much smaller departures from his own 
cosmology. 

If we look carefully at the actual words of 58 a 5—7 we shall see that 
they make no reference to forces of pressure or centripetal forces. ‘The 
mepiooos need not mean the ‘ revolution’; the literal sense is simply the 
‘way round’, and thus ‘circuit’ is the natural rendering in English. 
mepiodos May just as well refer to circular form as to movement, just as 
mepiooos Tay Teyav in Greek, or ‘the circuit of the wall’ in English, can 
stand either for the ring of the walls or for an excursion round it. So 
when we are told that God put the awepiodoc of the yvyy in the head, the 
word only means ‘circles’, Again optyyew need not mean to compress ; 
it can mean also merely to ‘encompass round about’. In the very line 
of Empedocles quoted by A.-H. on this passage, Trrav 95° ai?yp odiyyur 
wept KvxAov amavra, the meaning is not that the air ‘compresses’ the 
earth, but merely that it ‘clips it round’. Hence I take T. to be saying 
only that the ‘round of the all’ encompasses the particles of the ‘ roots’, 
so that no space is left for them to ‘drift’ off to infinity in. It is the 
round shape and finitude of the all, not an imaginary centripetal force set 
up by the ‘rotation’, which ‘leaves no space vacant’. M. understood 
this rightly, as appears from his version, which renders wepiodes by contour 
and odiyye by reserre, ‘encloses’. Another difficulty in A.-H.’s view is 
that the only analogy on which Timaeus could have relied for the kind 
of result A.-H. extracts from him, that of the bulky body which makes its 
way to the centre of an eddy, ought to suggest that in process of time 
all the smallest particles, the tetrahedra of fire, would be forced to the 
outermost regions of the ovpavos. We should then have to provide some 
counteracting ‘force’, of which Timaeus says nothing, to bring them 
back again. I thus take T. to mean simply that the ovpaves being finite 
and round, the particles cannot get too far away from one another. 
We have also to remember what we have already been told, that the 
direction of ‘drift’ of any particle changes when it is broken up 
and reformed. This need not prevent disintegration of an infinitely 
extended ovpavds; in a finite otpavos it does secure freedom from 
disintegration. 

57 © 1-2. Ta pev ov... etpyntrar, Cf. 37 c 6—38 b 5, 52 d 2—53 ¢ 3, 
57 Cc 1-6. 

57 € 2-3. dv pev duadédrmn... dvetwar, Cf. Parmenid. Fr. 8, 26-9 (Fr. 
d, Vors*® i. 156-7 =R.P. 118) atrap dxivytov peydAwy ey eipact 
decpiv | Eoriv avapxov amravotov, érei yéveots Kai GAcOpos | THA€ par’ 
éxAdxOyoav, arace Se riatis dAnOys. | rabrovr’ év raiT@ Té pevov xa’ éavro 
TE KELTQAL. 

57 € 3-6. 1d ydp xuwnodpevoy ... Aduvaroy. It is sometimes said that 
it was a standing prejudice of the Greek mind that all action implies an 
‘agent’ and a ‘patient’, and that we have transcended the prejudice in 
learning to look on action as reciprocal. But it remains the fact that all 
‘work’ depends on a difference of energetic ‘level’, and this is the real 
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truth expressed by the Greck language about agent and patient. This 
is all that Timaeus is assuming. 

58 a2. dnodmros.. . SeAnAdOaney. Cf. in particular 49 b—c, 52a 
4-7, 52 € I—53 D5. 

58 a 7. xeviy xdpav...detneoOar. The words must not be pressed 
too literally. We hear of dcaxeva immediately below in b 5 and other 
passages. I take it therefore that ov« éa has an inceptive force ,‘ is not 
for leaving’, ‘makes against leaving’. Cf. the use of ot« é& in the sense 
of dissuadeo, ‘1 do not recommend you to do such and such a thing’, 
Thucyd. i. 133 «at wept tot mapovros otx éavros opyiler Oat, ‘urging him 
not to be indignant’, ‘/ryimg to appease his indignation ’, ii, 21 of pev 
xeAevovres érefcevat, of O€ Tives OVK Ewvres, ‘SOME encouraying a Sally, but 
a few frying to prevent it’, A.-H. says that ‘Plato’ does not deny the 
existence of to xevov, but only denies it ‘as a mechanical principle’. If 
this means that Plato (i.e. Timaeus) does not ascribe agency of any kind 
to To Kevor, it is only what might be said of all Greek thinkers. A.-H. 
adds that the volume of xevov must be less than that of the smallest 
particle. Can this really mean that the whole of the ‘unoccupied room’ 
of the xéapos is less voluminous than the smallest tetrahedron of fire? If 
so, there is not enough of it to be of use in accounting for any of the facts 
in connexion with which T, appeals to the existence of xeva. Of course 
there must be xeva for a very simple reason. Only two of T.’s corpuscles 
could fill up a space continuously, the cube and the tetrahedron (as A.-H. 
admits). And a spherical region cannot be completely filled up with 
rectilinear solids of any kind, unless you are prepared to suppose that 
there is an infinite range of different sizes of them from some finite 
magnitude down to the actually infinitesimal. Or is it meant that the 
volume of any one diaxevoy is less than that of a particle of fire? Even 
this less extravagant assumption is not warranted by anything Timaeus 
says. The whole trouble about the apparent contradiction of the present 
passage with others which mention dcaxeva arises from forgetting the 
inceptive force of ovx é@. All that is needed to prevent the cessation of 
yéveors is that no set of particles should be able to drift indefinitely far 
from the neighbourhood of other sets of particles of a different shape. 
So long as this is prevented by the finitude and sphericity of the otpayvos, 
encounters between different ‘roots’ and ensuing transformations and 
combinations will take place, and, as T. has already told us, when a 
‘ drifting’ particle has been transformed, the direction of ‘ drift ’ is changed. 
So no particle has a permanent tendency to drift in one and the same 
direction. (He returns to this important point and explains it more 
fullyats58c1.) The last remark, however, will not apply to the ‘ drifting ’ 
faces of a broken-up cube of earth, which cannot be transformed. 
Timaeus seems to forget that he has not explained why these might not 
all drift to some one region of the surface of his spherical otpavds. This 
seems to me a real oversight. 

58 b 2-4. rd ydp éx peyiorwy...éAaxiorny. But why should this be so? 
Why must icosahedra necessarily be closer set together than octahedra? 
Presumably T. is thinking of the particles as being in actual contact. If 
they are completely isolated, it is not clear why the statement should hold. 
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58b 4. ris mAjoews. In the phrase H ris rAnjoews cvvodos the genitive 
is ‘definitory’; the ovvodos consists in the Tidnars, they are virtually 
synonymous, Cf. Laws B. 657 6 4 4 77s ovis Kat Avrys Carnoiws roi 
Kay Cyrety aet povorky xpyoGae with Stallbaum’s note ad foc. Apolsey 
29 b 1 dpabia airy % éroveiduoros 7 TOU oter Oat cid€var & ovx older (Madviz 
Greek Syntax [E. Tr.] § 49). miAnoes is the technical word, bor- 
rowed from the vocabulary of Anaximenes, for the process by which 
the ‘denser’ is produced from the ‘rarer’, There is no implication of 
any ‘force’ of pressure. Rather the ‘small’ particles are thought of 
as having a proper motion of their own and getting into the ‘ interstices ' 
between the ‘ larger’ merely because they are there to be got into. 

58 b 7. ouyxpidytuw, Not ‘compressing’ but simply ‘ bringing to- 
gether’. ovyxpuots is, in Greek scientific language, the standing antithesis 
10 Stdxpiors, ‘ separation’, ‘division’, as here. The meaning is that the 
smaller particles are brought together, ‘fused’ with one another. E. ¢. 
when two particles of fire ‘combine’ to form one octahedron of air, there 
ig no diminution of volume, according to the theory. As we have seen, 
T.. probably means to say that the volume of the one octahedron is equal 
to that of two tetrahedra. What has happened is that where there were 
two particles of fire there is now one undivided particle of air. (In point 
of fac/ the volume of the one octahedron would be greaser than that of 
the two tetrahedra if all three have the same edge.) 

58 C 1-2. petaBdddov . .. ordow. This states a little more precisely 
what had been said at 57 CI xara ratra ta wa@npara Siape(Berar ras 
x“pas dravra. We have seen above that the provision for the endlessness 
of yéveous requires this condition as well as that of the finitude of the 
ovpayvds. 

58 C 2-4. otrw 8h... wapéyerarx. The words recall those of Aetii 
Placita i. 3, 3 from Theophrasius Doxogr. Gr. 274 = R.P. 16a) Avaéi- 
pavdpos . . . dyoe Tov OvTwy THY apxyv elvat TO drepov. .. A€yet yorv 
dure amrépavrov ori, iva pydev EAACi Ty H yéverts 7 Upiorazern, where 
we can hardly doubt that the iva undey eAArciry 7 yéveots is an expression 
actually taken from Anaximander. Timaeus is probably echoing it 
intentionally. He also provides that ‘ becoming shall not fail’, and does 
it wz/houts presupposing ‘the boundless body’. His theory 1 is in principle 
in close accord with Heraclitus’s conception of ‘exchange’ regulated by 
strict measure, only that it is put into a definitely mathematical form, and 
that the bodies between which the exchange goes on are fire, air, water, 
not as with H. fire, water, earth. The main point of the theory, then, is 
that the finitude of the all and the shifts in the direction of ‘drift’ make 
it impossible that a Spencerian ‘homogeneous’ should exist. There 
must a/ways be differences of level (we might think of differences of 
temperature, of ‘potential’ and the like) in different regions of the 
universe. Consequently, in modern phrase, ‘work ’ will always be done, 
the ‘entropy ’ of the system will never attain a final maximum, and so 
there will always be ‘something going on’. What T. is really concerned 
to provide (though this way of putting it would not have been intelligible 
before the middle of the last century) is an arrangement for reversing 
what has been called the down-hill tendency of all ‘energy ’, its tendency 
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to be dissipated off into uniformly diffused heat from which no further 
mechanical ‘ work’ can be obtained. The necessity is really pressing for 
him because he regards the universe as in all respects finite. The nine- 
teenth-century physicists who were troubled by the apparent impending 
fate of creation often forgot that all their prognostications depended on 
the assumption that the stock of energy available for ‘ work’ is finite, 
and therefore, if the ‘second law of thermodynamics ’ is true, exhaustible 
in a finite and theoretically calculable time. Hence Professor Ward 
rightly argued against them that on their own premisses they are not 
entitled to make any statement about the universe as a whole, and not 
therefore at liberty to assume that its ‘total available energy’ is finite 
(Naturalism and Agnosticism i. 1yo-81). If, like Timaeus, they began 
by postulating the finitude of the universe, their argument would have 
been a valid one on the premisses (a) that the total ‘energy’ of the 
universe is finite, (4) that in every interaction between partial systems 
within the universe some of this energy is dissipated in the form of diffused 
heat, and cannot be reconverted into a form available for ‘work’. If 
either premiss is false the conclusion does not follow. 

We may now conveniently attempt a review of Aristot!e’s repeated and 
severe criticisms of the whole account of the trodoyy and the geometrical 
construction of sensible bodies as given by Timaeus. This will give us 
an opportunity also to deal with the postponed difhcully about the ‘ drifting ’ 
of earth when its particles have been broken up into their constituent 
triangles. 

(a2) Physics A. 20959—z210% 13. Here it is the conception of the 
trrodoxy itself which is under examination. Aristotle is discussing the 
difference between vAn, ‘matter’, and rozos, ‘place’. His own view is 
that, since a// the Empedoclean roots are convertible—on this point he 
reverts to the old Ionian doctrines—and they are the simplest in 
structure of all actual ‘ terrestrial’ bodies, all the rest being ‘compounds’ 
of them, they must have a common swdstrafe (iroxeipevor), which, how- 
ever, never actually exists except in the form of one or other of the four. 
This is what he calls ‘ primary matter’ (zpuwry vAn) and regards as the 
permanent implied in all change. (The ‘fifth body’ of which the 
‘heavens’ are made falls outside the scheme, since Aristotle held that no 
change ever takes place in the ‘heavens’, and they therefore require no 
‘substrate’.) He regards the account given by T. of the trodoy7 as due 
to a natural but illegitimate confusion. Since zpuary vAn is the same in 
all the four ‘ roots’, though it supports different ‘ qualities ’ in each, if you 
try to form the notion of it you have to think away the special ‘ qualities’ 
of each ‘root’. Itis neither hot nor cold, neither moist nor dry. Thus 
it looks as though you were left with nothing but yapa, ‘room’, a ‘ field’. 
This is how Timaeus proceeds (loc, cit. 2095 9 Grav yap dpaipeOp ro 
mwépas Kai ta waby THs opalpas, Acirerar ovdév Tapa THV VAnv. 86 xal 
TlAarewyv ryv tAnv wat tThv xwpay tatro dyow elvat év ro Tipaiw’ ro yap 
petaAy@rixov Kai rHv ywpav ty Kal tairo). A.’s own view is that what you 
have left behind, when you have thought away the pairs of ‘ opposite 
qualities’ is not ywpa, the ‘room’ occupied by bodics, but their 
‘substrate’, that in which their qualities ‘inhere’. But this substrate is 
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sufficiently distinguished from ywpa by the fact that ywpa is not a 
substrate. The p/ace (rdros) of anything is just the inner surface of the 
body which immediately encloses it. Aristotle goes on directly after the 
words just quoted to say that Plato ‘ gives a different statement about the 
receptacle’ in the dialogue from that of his unwritten doctrines (dAAoyv 6¢ 
Tpomov éxet te A€ywy TO peradrrrixov Kai éy rois AEyopévois dypadors 
Soypacwv). (Simplicius says in commenting on these words that the 
ieee is to the statement made in these unpublished lectures that the 
peraXynrrixoy is the Great-and-Small. It is important to observe that 
Aristotle was quite alive to the fact that what Timaeus is made to say and 
what Plato himself said in his own lectures are two things and not one.) 
But, he adds, at any rate both statements identify ‘ place’ (rdéwos) with 
xupa, ‘room’. He then proceeds to develop his own rival view that 
the ‘ place’ of a thing cannot be identical with the ‘ substrate of events’, 
because the ‘ place’ of a thing is not, like its ‘matter’ or ‘substrate’, a 
constituent (jopiov) of the thing, but, so to say, a ‘vessel’ (dyyeiov) 
enclosing it, so that you might call a vessel (pot, jar, bucket, &c.) a 
‘transferable place’ (loc. cit. 2095 29 éort yap ro dyyeiov rores 
peradopytos). He then returns to Plato with the criticism, ‘ Plato ought 
to explain why his Forms and Numbers are not in a place, if place is 
that which receives them, whether this phrase stands for the Great-and- 
Small, or, as is written in the Z?maeus, for matter’ (loc. cit. 209> 33, 
TlAarwve pévrot Aexréov, ef Set wapexBavras eireiv, ba ti ode €y rorw Ta 
cfd Kat of dpOpoi, etrep TO peOexrixdy 6 Toros, etre TOU peydAov Kai Tov 
puxpou Ovros TOD peHexrixod, €iTE THS VANS, Worep ev T| Tipaiw yéypaper. Of 
course the reference to 76 peGexrexoy as described in the Zimaeus is to the 
use of words like d€yer Oar, brodoyxy, Sefaper7). 

As a criticism of the Zimaeus this has the fault of so many of Aristotle’s 
criticisms. He could not think readily except in terms of his own 
system and so his statements of an earlier thinker’s problem are usually 
unhistorical. There is a certain analogy between ywpa as described by 
Timaeus and Aristotle’s own concept of rpwry vAn, since both are meant 
to provide a permanent background for change. But it is not true that 
Timaeus confuses tdy with ywpa. The real fact is that dAy plays no part 
in his analysis. He requires, in addition to the Forms, only two further 
concepts, that of sense-data or ‘events’ (aic@yra) and that of extension. 
He never introduces the idea that ‘events’ inhere in any kind of 
substratum any more than Berkeley does, The really pertinent criticism 
from the Aristotelian point of view is not that Timaeus makes roros or 
xwpa the substrate of aic@yra, but that he does not provide any substrate 
for them whatever. The fact is that Aristotle is wedded to a form of the 
‘bifurcation of nature’. He does not believe, like Galileo or Descartes, 
in that version which makes aio@yra ‘secondary effects in our minds’, 
but he does hold a simpler version depending on the logical theory that all 
propositions are in the last instance ‘predications’, attributions of an 
atiribule to a subject. The ‘ qualities’ which are ‘ predicated ’ are supposed 
to ‘inhere in’ and depend on the logical subject of which they are predi- 
cated, ‘ First matter ’is simply the ‘ subject of predication ’ transferred from 
logic to physics, as is indicated by the fact that the same name which is 
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used in logic for this subject (ro troxeipevov, that which is sudiectum 
praedicationt) reappears in physics as the name for the ‘substrate’. Ifone 
rejects this form of distinction between nature as subject and nature as 
predicate, and possibly also the logical analysis of the proposition on which 
it is founded, one will recognize it as a great merit in Timaeus that 
‘matter’ in the sense of Aristotle, or of the modern physicists whom 
Whitehead calls ‘materialists’, has no place in his system. If one 
believes Aristotle’s logical doctrine, on the other hand, it seems necessary 
to accept his version of the bifurcation of nature, and to hold that his 
comments reveal a fatal flaw in T.’s NMaturphilosophie, the absence of a 
‘substrate ’, though, in any case, Aristotle’s way of expressing the criticism 
is not historically correct. 

The remark about the Forms and Numbers, which Aristotle himsclf 
calls a ‘digression ’, is not a serious criticism. It is only a verbal ‘score’ 
for which Aristotle himself half apologizes, in fact, a quibble over the 
fact that Plato sometimes talks of things as ‘receiving’ Forms, but also 
makes Timaeus speak of ywpa as ‘ reeciving ’ aio@yrd. Anstotle, no doubt, 
knew well enough that the relation expressed by the word is very different 
in the two cases. 

(4) There is a long polemic against the construction of the particles 
out of the elementary triangles in de Caelo T. 3055 28—307> 24. 
Aristotle makes fifteen objections in all, but they are by no means all of 
equal value. As Simplicius says, in commenting on them, some of them 
are no better than oxuppara, ‘japes’. Others are of a much more 
serious character. Proclus found it worth while to write a work expressly 
in refutation of these criticisms. The work has disappeared, but 
Simplicius, commenting on this section of the de Cae/o, has preserved an 
epitome of it which shows that it met Aristotle’s points with acumen and 
good sense. Naturally the argument on which most stress is laid by 
Aristotle is the appeal to common-sense on the attempt to manufacture 
physical bodics out of purely geometrical plane figures. I propose to 
recapitulate the objections as briefly as I can. 

Aristotle begins with the general observation that if the four arAa owpara 
or some of them can be converted into one another by peracynpadriors, 
‘change of form’, as ‘some’ say, this implies that there are ‘atoms’, 
indivisible bodies (loc. cit. 305> 32 cvpBaive é& dvdyxns dropa A€yew Ta 
owpara), because otherwise ‘the parts of fire will not be fire, nor those 
of earth earth, since any and every part of a pyramid is not itself a 
pyramid, nor is any and every part of a cube itself a cube’. Strictly speaking, 
this general observation does not affect the position of Timaeus, for his 
language definitely means that each of his corpuscles can be broken up 
only by resolving it into its plane faces, and in what he says e.g. about 
the debris of ‘ broken’ cubes of earth ‘drifting’ until they reunite with 
others and ‘become earth again’ (56d 5) he expressly accepts the very 
consequence which Aristotle is treating as a difficulty, viz. that the ‘ parts’ 
of a particle of earth, water, &c., are not themselves earth or water, &c. 
Aristotle's objection is based simply on his own adhesion to the theory 
that each of the dwAa@ awpara can be subdivided indefinitely into parts 
of the same specific character as the whole. ‘T.’s view is that the only 
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parts into which a particle of a ‘root’ can be divided are in character 
quite disparate from the particle itself. Now come the fifteen objections 
in detail. 

I. Earth ought not to be exempted from the general law of trans- 
formability because (@) it is not ‘ plausible ° that there should be an 
exception (loc. cit. 306% 3 ovre yap evAoyov éy povov dpotpov yevéc Gar THs 
peraBacews), and (4) because our senses reveal cases of the transformation 
in question (ib. 4 ovTe daiverat Kata Thy atoGnow, GX’ Gpotws warra 
peraBadrXAeyv eis dAAnAa). The obvious reply is that as to the evidence of 
our senses, Aristotle’s statement rests on a misinterpretation, and 
as to ‘plausibility’, if experience really does provide examples of the 
transformation of the other ‘roots’ but none of the transformation 
of earth, it is a ‘plausible’ view that a particle of earth has a 
geometrical structure radically different from those of the other three 
bodies. Aristotle adds the remark that such theories are only put 
forward by persons who wrest the sense-experiences on which we ought 
to found our physical theories into accord with pet preconceptions of 
their own (loc. cit. 306° 7 rovrov 8 airioy ro py Kadds AaBetv Tas mparas 
dpxds, a\Aa wavra BovrAcoGar wpds twas dofas wpiurpévas avayew «rd ). 
From the author of the PAysics this stricture is unconsciously humorous. 

II. On the theory ‘earth’ would be the only real orotyetov because it is 
the only one which never passes into anything else (loc. cit. 3068 17 
ovpBaive 8 avrots padiora THY yiv elvat OToLXELov Kai povnv adGapror . . . 
9 yap y7 wovn aduAvros eis GAA cGpa). This again is no valid objection 
to T.’s hypothesis, if that hypothesis really ‘saves the appearances’. 
It is a mere expression of Aristotle's prejudice in favour of regarding the 
four d7A& cwpara as all on a level.’ 

III. The drifting about of ‘suspended’ triangles, when a particle has 
been broken up, i.e. the drifting about of mathematical surfaces which 
have no thickness, is not a reasonable supposition (loc. cit. 3068 20 dAAa 
unv ovo év Tos Sahooucvoies 7] TOV TpLywvUY Tapawpyots EvACYOS). 

IV. The theory assumes dodtes to be made out of planes, “but this is im- 
possible (loc. cit. 3068 23 ére 8 avayxy rots ratra A€yovew ovK éx Twparos 
Tovey yeveorty' otav yap €& émrimédwv yevytat, ovx éx owparos eoras yeyoves). 

V. It contradicts the principle that all bodies are divisible ad 
indefinitum into lesser bodies (loc. cit. 306% 26 avdyxn pn wav copa 
Aéyew dSatperov). This is really a return to the initial point already urged 
before the fifteen arguments are rehearsed. Ar. says that'the theory is at 
variance with the ‘most exact sciences’, by which he means geometry. 
For in geometry even purely mathematical figures are always divisible, 
but on T.’s theory a tetrahedron of fire, which is actually an aic@yrov, 
cannot be divided as we please into parts. So that a subdivision of fire 
will not be fire, and so ‘ there will be something prior to the ororyetov ’, or 
else you must say, as you will if you treat the tetrahedron of fire asa 
OTHLXELOY, that there is a limit tothe divisibility of a body (loc. Cit. 306" 34 
WOTE 4 TOU Tupos p-€pos ov Up, agAX €orat TL wPOTEpoy Tov OToLXElov... 7 
ovx dnav capa Satperov). Timaeus is not really affected by this dilemma. 


1 It scems to be forgotten that Timaeus does not regard earth or any other ‘root’ 
As a ororxetuy any more than Aristotle did, His oro:yeta are the elementary triangles. 
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‘Fire’ is not a qrotxeiov ON his theory; as he has said, it is not even a 

" Syllable’. His crotyeta are the two primitive triangles, so that his view 
that ‘ not every part of fire is fire" does not involve the consequence that 
there is something more primitive than 4/s orotxyetov. As to the other 
‘horn’ of the dilemma, T.’s view is not that a tetrahedron cannot 
mathematically be divided into lesser volumes, but that pAy'sical/ly it can 
only be broken up into its triangular faces. Ar.’s argument simply 
confuses an hypothesis about physical fact with a mathematical analysis. 

VI. There is a more fundamental objection still to the view that the 
ama owpara have the shapes of the regular solids. If they have, the 
universe cannot be continuously filled with them. There are only two of 
them which can fill up a space without leaving interstices, the cube and 
the pyramid. But as there are four dwAa cuwpara, it follows that the 
particles of two of them at least must leave empty interstices (loc. cit. 
3065 4-9). Here it is forgotten that Timaeus actually speaks of the 
duaxeva between particles more than once. Aristotle is assuming the truth 
of his own theory that there is no such thing as space unoccupied by 
body. As usual, he shows himsclf quite incapable of examining a rival 
theory simply on its merits as ‘saving the appearances’. This tacit 
assumption that his own hypothesis is admittedly the truth makes him 
one of the most unsympathetic of all philosophical critics of other men. 
He never succeeds in fairly seeing what any one else’s theory has to say 
for itself. 

VII. Further, none of the awAa owypara is a rigid body with a definite 
shape of its own. All of them take the shape of the ‘place’ which 
contains them, as we see in the case of water and air (i. e. he assumes that 
they are all perfect fluids). ‘So it is impossible that the shape of an 
elementary body should remain unchanged (loc. cit. 306° 11 diapevey 
piv ovv TO TOV orotxeiov oxnpa ddvvaroy); if it did, the whole would not 
be everywhere i in contact with that which contains it (ob yap av wrrero 
wavraxy Tov wepiexovros TO OAov). But if it should change its shape, it 
would no longer be water, on the theory that a geometrical shape is the 
differentia of water (eirep rw oynpare diepepev, 306 14). So manifestly 
their shapes are not definite.’ 

VIII. It is next argued that flesh, bone, or other continuous bodies 
(Grit capa trav avvexav, 3065 23) cannot be formed, as T. maintains 
that they are, out of his corpuscles. For the corpuscles do not fill up 
space continuously. (Only cubes and pyramids do this, and on T.’s own 
physiological theory flesh and bone are not composed exclusively of earth 
and fire but of all four ‘roots’.) Nor can these bodies be direct//y formed 
from the plane faces, for Timaeus himself supposes only ‘ elementary 
bodies’, the particles of the ‘roots ’, not the chemical compounds of the 
‘roots’, to be constructed directly” from his ‘triangles’ (ra yap orotyeia 

evvarat Ty owGéce Kai ov Ta éx TOY OTOLXEWY, 306 25). 

1X. Also the particular shapes T. assigns to each class of particles are 
not the most appropriate. Some, i.e. Democritus, had said that, since 
fire is the most mobile of things, its atoms are spherical. Others (he 
means Timaeus) said, for a similar reason, that its particles are pyramids. 
But these are not appropriate shapes for the particles of fire. The 
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‘proper movement’ of fire is vertically ‘up’, and there is nothing in the 
spherical or pyramidal shape to make it specially adapted for this 
particular movement (et yap Kal €or evxuyrorara TavTa TwY y OXNpATwY, 
add’ ob mY TOU Trupos kivnow evxivyta’  pév yap Tov mupos ayw Kai Kat 
eiOeciay, tatra 8 edxivyta Kixdw, 307% 4-7). Sv T. makes the particles 
of earth cubes because earth is hard to dislodge. But earth is only hard 
to dislodge ‘in its own region ’ (307° 9 pever 5 ov ravtaxov GAX’ éy Tw 
airis térw), and when out of its own ‘ region ’ it falls down unless it is 
checked in its descent, Fire or any other ‘element’ is equally hard to 
dislodge from its own ‘region’. So that at this rate every ‘element’ 
should have cubical particles in its own region, but they should change 
their shape as soon as they get out of that region (loc. cit. 307" 411 
S7yAoy Ort Kal TO Tup Kal Exagroy Ta@Y aToLxeiwy év pev TO GAXAOTPiW TOTw 
odaipa éorat 7} tupapis, év 5é Tw olxeiw x’Bos). The force of the argument 
depends entirely on the assumption of Aristotle’s own fantastic explana- 
tion of the descensus gravium by the theory of an absolute ‘up’ and 
‘down’ and a corresponding absolute ‘ gravity’ and ‘levity’. He does 
not mention that Timaeus wholly denies the reality of an absolute ‘ up’ 
and ‘down’ and gives a different explanation of the facts about gravity. 

X. If T.is right in saying that the reason why fire burns is that it cuts 
into things in virtue of the sharpness of its angles, all the ‘elements ’ 
ought to be @epparrixa, productive of heat, though in varying degrees, 
since all T.’s regular solids have angles. But this is manifestly not the 
case (3079 18 doice: to paddrov Kai Arrov’ rovro 5 Gre Eore Weirdos, 
davepor). 

XI. Besides it ought to follow that purely geometrical figures can 
diffuse heat and cause burns, for they have angles (3078 19 dua de 
oupBnoerat Kai ra poOnparixa cwyara Katew Kai Oeppaiver exe yap 
Kaxelva, ywvias). 

XII. ‘Ifa thing which is burning is being converted into fire (zvpovras, 
cf. Zim. 51 b 4 wip pév Exdorore avrov To Terupwpyevoy pépos aivecOar), 
and fire is made of pyramids, then everything which is set on fire will be 
turned into pyramids. But to say that one pyramid makes other things 
into pyramids is like saying that a knife divides e. g. a loaf into knives or 
a saw billets of wood into saws (3078 28 7o & é dvayKns THY Trupapida 
TOLELy mupapidas 7 7 THY opaipav opaipas TAVTEXDS dAoyov KO. opotov WOTED 
ef Tis aktoin THY pdyatpay eis paxaipas Staipelv 7 7) Tov Tpiova cis 1piovas). 
Simplicius calls the last two criticisms oxwypara, ‘chaff’, and for the 
credit of Aristotle’s common sense it is to be hoped they were meant for 
nothing more. 

XIII. T. regards it as the special work of fire to break up and divide 
things, and for that reason gives its particles sharp angles. But fire 
coagulates as well as divides. It dissipates what is heterogeneous but 
brings together what is homogeneous, and Aristotle asser/s, without 
giving any reason, that the coagulating belongs to fire per se, the 
dividing only per accrdens (loc. cit. 307 1 4 wey ovyxpiois Kad’ aire éore 
oe» 7) :O€ Oidxpiots Kata TupB_EByKos). 

XIV. If the ‘hot’ (i.e. fire) has particles of a definite shape, its 
opposite, the ‘cold’, ought to have particles of an opposite shape. But 
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no shape is the ‘opposite’ of any other shape. Hence T. has not 
provided any special particle for the ‘cold’, But apoojxey 4} marta 
adopica oxnpacw 7 pyndév (3075 9). This is really a superficial cavil at 
the very possibility of a mathematical physics. 

XV. Some persons explain cold by saying that what has large parts is 
cold because it contracts the ‘pores’ of the body and cannot pass 
through them (an allusion to the account of cold in Zim. 62 a—b). But 
this is to make the difference between hot and cold depend not on the 
shape but on the size of the particles. At that rate, if all pyramidal 
particles are not of the same size (and Timaeus holds that they are not, 
58 c 5) the larger ones will not be fire and their shape will be the cause 
not of burning but of its opposite (ei avirot ai mvpapides, ai peydrAar ay 
elev OV wp Ovd aittov TO OYHpA TOU Kaiew, GAAG TOU évayTiov, 307” 16). 

This is Aristotle’s chief attack on the theory of body given in the 
Timaeus, but he returns to the charge more briefly elsewhere. 

(c) de Generatione A. 315° 30 ff. he again mentions the construction 
of bodies in.the Zimaexs out of planes and says that he has examined it and 
shown its absurdity elsewhere, i.e. in the long passage of the de Cae/o just 
summarized (rovro pév ovv aro, xabarep xai év adAows cipyxapev, dAoyor 
pexpe émirédwv duaddoa). He winds up with a slap at Plato’s fondness 
for mathematics, remarking that ‘those who have been more at home in 
physics are more competent to make hypotheses about the composition 
of bodies ; those who, by reason of their many discourses, have never made 
a survey of the real facts put forward rash speculations on the strength of 
a slender basis in facts’ (3169 6 doot évwxnKxact padrAov dv trois Pvarkots 
padrov dvvavrat vroriGeo Oar rovavTas apyas at éri modu Suvavrat cuveipev. 
of & é rev rodAdy Adywy abedpyrot THY UrapxovTwY oOvTES, Mpos OACya 
BrtWavres, drrodatvoyrat paor). 

(2) de Generatione B. 329% 14 contains another attack on the account 
of the trodoyxy. Aristotle complains that in the passage where T. uses the 
illustration of the man who is beating or rolling the gold into all sorts of 
shapes, the urodoyy Is treated as a substrate of the ‘so-called elementary 
bodies’. But the analogy is not a sound one. It is impossible to give 
to things which begin to be and perish again the name of that ‘ out of 
which’ they arise. Yet Timaeus says it would be far the truest way of 
speaking to call each of the figures made by the man who is rolling the 
gold gold. (He means that if T. is in earnest with his analogy, he ought 
to call all bodies space. But the analogy does not really hold, because 
space is not the sudstra/e of the things which appear in and vanish from 
it.) The passage has already been quoted and examined in the notes on 
50 a—-b supra. Aristotle adds a comment on the mathematical con- 
struction of the dia awpara. The orotyeta are solid bodies, and T. 
analyses them into planes. But it is impossible that his planes should 
be the ‘nurse’ i.e. ‘primary matter’ (loc. cit. 329% 2£ dAda Tor 
OTOXEiwy GvTWY OTEpewy péxpe eximédwy ToLetTat THY avaAvow’ advvatov b€ 
ry TuOnvyy Kat THY VAnY THY Tpwrnv Ta érireda elvat). There seems here 
to be a curious inability to grasp T.’s thought. For it is not the reOyvy 
but the ‘offspring ’, the yiyvopevov, which Timaeus has ‘ analysed into 
planes’. The trodoyy itself was expressly declared to be dpopdov. 
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These criticisms cannot be said to give us a high estimate of Aristotle's 
capacity. Some of them seem to be poor pleasantries; others deal with 
points of detail which do not affect the merits of the general theory. 
Others rest on sheer misinterpretation of actual facts or presuppose the 
truth of fancies to which Aristotle was personally addicted. The 
impression they leave on me is the same which I get from Aristotle's 
physics and cosmology as a whole, that of all the considerable Greek 
philosophers Aristotle was far the most incompetent as a physicist. His 
theories are less scientific in spirit than the first speculations of 
Anaximander and immeasurably less so than the beautiful and brilliant 
theory of matter thought out by Anaxagoras, What his polemic does 
prove is the extraordinary difficulty he had in understanding the point of 
view of mathematical physics, which Plato represents as perfectly familiar 
to Timaeus. It seems to him simply unintelligible that any one should 
attempt to explain the course of natural events by the geometrical 
structure of particles. This mathematical incompetence is what has 
unfortunately made the very works on which Aristotle lavished most 
pains, the Physics, de Caelo, de Generatione, a curse to science. 

If we neglect those objections which are either trivial or concerned with 
minor details or based on groundless prejudice, the principal points which 
are left of the whole polemic are two : 

(1) There is the difficulty about the ‘drifting’ surfaces with no 
thickness. This is real enough. Surfaces, it is urged, have no being 
except as the boundaries of volumes, and it is three-dimensional bodies, 
not surfaces, which move. But we must not forget that the very source 
of the ‘ antinomies’ which Zeno detected in the Pythagorean mathematics 
was precisely the conception of the point, the ultimate umtt of all 
extension, as a minimal volume, It is thus probable that a Timaeus 
would have seen nothing absurd in the conception of a drifting surface. 
Again, the conception of the drifting surfaces is, after all, only a 
perplexing way of describing certain real facts. We too can and do 
think of a geometrical configuration as moving when we speak of the 
‘ propagation ’ of wave-inotion, e.g. when we talk of a wave as passing 
from end to end of a sheet of water. It is the form of the undulation, 
not a body of stuff, such as a set of drops of water, which we say passes 
from one end to the other of the sheet. It is easy to understand how 
the attempt to describe the real fact which we call the propagation of the 
wave, l.e. the continuous passage of one and the same surface-configura- 
tion across the whole sheet might be talked of by a Timaeus as the 
drifting of a mathematical surface, and from this to the drifting of the 
faces of the dissociated cube or the tetrahedron which has not yet been 
reformed is a very easy step. 

I may just refer to a striking parallel with part at least of T.’s con- 
ception provided by Professor Whitehead's account of ‘ vagrant areas’ 
(Concept of Nature p. 103). 

(2) Then there is the argument, which appeals strongly to ‘ common- 
sense ’, that solid bodies cannot be made of planes. ‘To a large extent 
the apparent conclusiveness of this argument depends on the ‘materialism , 
in Whitehead’s sense, of Aristotle and ‘common-sense’. The ‘nerve’ 
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of the reasoning is the assumption that a body must have a ‘ substrate . 
From the point of view of those who reject the ‘ bifurcation ’ of nature, it 
is easy to reply that Timaeus does not make bodies out of ‘empty space’, 
as the Aristotelian argument supposcs him to do. He makes them out 
of yxapa plus aicOyra (‘events’, in Whitehead’s terminology). ‘The 
surfaces of his particles are not empty space in the sense of being places 
where nothing is going on. All sensible events (the appearances of 
colour, warmth, coldness, &c.) go on precisely at these places. Nor are 
the surfaces really thin shells with a finite but very small thickness. They 
are true mathematical surfaces, but they are also the places at which 
sensible events go on. In that sense the particles are not made of wpa. 
But if you argue that bodies cannot exist unless, over and above surfaces 
at which sensible events are going on, there is also an ‘imperceptible 
substrate’ like Aristotle’s zpwrn vAn, any one who is not committed by 
his logical theory of propositions to ‘ bifurcation ’ may fairly retort that he 
does not see the necessity. Given events and space-time and the 
universals or ‘ objects’ which are ‘ ingredient in’ the events (the Forms 
or rapade(ypata of Timaeus), you have all that is needed for a physical 
world, and even for the distinction between ‘occupied’ space and 
‘empty’ space, in the only sense in which science requires such 
a distinction; the introduction of ‘ matter’ as a substrate for events 
is a useless complication. (Cf. the excellent chapter ‘Matter’ in 
Grammar of Science*® Pt. 1. 266-303, though Professor Pearson 
unnecessarily weakens his case by the superfluous assumption of a 
crude ‘phenomenalist’ metaphysics.) The argument about the im- 
possibility of filling space continuously with any particles except cubes 
and ‘pyramids’ should not impress us seriously. It has weight with 
Aristotle merely because he has convinced himself that there can be no 
‘empty’ space. Butal] the metaphysical arguments against a vacuum rest 
on an equivocation. If an ‘empty’ space means a region where 
nothing at all is going on, every one who admits that extension 1s a 
character of even/s must agree with you that there is no such thing. 
But if you only mean by ‘empty’ space what a physicist means when he 
talks of an ‘empty ’ electro-magnetic ficld round an electron, then there 
is no reason .to make any difficulty about the matter. No assumption 
could be more arbitrary than the assumption that where our senses detect 
nothing there zs nothing going on. ‘lhe admission that events are going 
on where our senses cannot detect them in no way justifies the inference 
that these events require a ‘material substrate’, And it is peculiarly 
unreasonable to fall foul of a Pythagorean, a member of the school 
which more than any other asserted the reality of ro xevov, for making 
use of one of the best-known doctrines of his school. ‘lhe real lesson of 
Aristotle’s inability to make anything of the theory of Timaeus is that it 
is very hard for a biologist to understand the thought of a logician or 
mathematician, and that biologists’ pronouncements on questions about 
the ultimate presuppositions of knowledge require to be scrutinized with 
the utmost caution, precisely because their own study has as yet attained 
so little dxpiBeu as to be rather what Plato calls the eixas Adyos than 
what he means by éruryuy. 
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We come now to detailed attempts to give an account of the different 
kinds of bodies actually found to exist. We pass from kinematics and 
mechanics to descriptive physics, physiology, and psychophysiology. First 
Timaeus tries to specify the principal varieties of fire, air, water, earth, 
corresponding to the different sizes of the elementary triangles. Then 
he goes on to the chemical compounds, as we should call them, of the 
‘roots’, paying particular attention to those which enter into the bodies 
of living organisms, This leads him from descriptive physics into 
anatomy and physiology and so to a great deal of physiological 
psychology about the structure and working of the organs of sense. 
Finally he gives us a general medical theory of the origin and symptoms 
of bodily and mental disease, and a pathological psychology of appetite 
and emotion (58c5—87b9). Here for the most part the immediate 
background of his discourse ceases to be geometry and becomes Empedo- 
clean biology and Sicilian medicine. Much of what he says is hard to 
interpret in the imperfect state of our information about the biology and 
medicine of the fifth century, and as the details have, for a great part, no 
special philosophical significance, and would require for their full 
elucidation a mass of geological, biological, and medical knowledge which 
I do not possess, I shall be content to pass very lightly over a great deal 
in the exposition, though I shall doall I can to indicate what I take to be 
the best accredited text in doubtful places, to discuss the verbal exegesis 
of all difficult phrases, and to indicate all signs of connexion between the 
doctrines of Timaeus and the known theories of fifth-century science. 
On the relation of T.’s theories to those current in later Greek philosophy 
and science | shall not dwell except to compare them carefully with the 
views of Aristotle. For fuller information I must refer to the amazing 
and accurate erudition of the notes on this part of the dialogue in 
Martin’s Efudes. 

58 c 5-d 4. pera 8} tatita ... dvodmra. The sub-varieties of fire and 
air. Of fire T. distinguishes three chief varieties (though he is careful to 
say that there are many others, (yévy woAAd), (1) Pddé, flame, (2) light, 
which he regards as an emanation from flame, which does not ‘ burn’ 
(rd aro THS HAOYOs amidv, 4 Kader pev Ov, Has Se Tots oppacw wapexe), (3) the 
red glow left behind in embers and red-hot bodies generally. The one 
point to be noted is that, like all the early dvacxot, he regards light as a 
kind of body, just as they all regarded fire as a special kind of body. 
This has the advantage that it enables T. to regard stars and planets, as 
the early physicists in general did, as things of the same kind as the 
terrestrial bodies which emit flame or glow. Aristotle makes it a special 
point that light is zofa body. To admit that light is a body emitted 
from fires would upset his whole theory that the ‘ celestial’ matter of the 
sun and stars is wholly different from the ‘elementary matter’ of which 
terrestrial bodies are made. Hence he holds, as the middle ages did 
after him, that the heavens and the light-giving bodies they contain are 
not themselves ‘ hot ’ or ‘ bright ’, i. e. are not incandescent ; light and heat 
are merely effects they produce on us and our ‘ terrestrial’ surroundings. 
For this reason Aristotle rejects the happy divination of Empedocles that 
light requires time for its transmission (de Anima B. 418 20 xai ovx 
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OpOas “EprredoxAns ovd ef rig dAXOS ovTws cipyxey—perhaps an allusion to 
the Zimacus—was hepopévov Tov gurds Kai rewvopevov tore peragd THs ys 
KQi TOU WepiexovTos, Mas d5¢€ AavOavovros). His own view is that light is 
the ‘agitation in a certain way ’ of a transparent medium such as air or 
water (ib. 4185 g-10 gas d€ éorw 7 rovTov évépyea, Tov diadavots 7 
dvagaves), the ‘activity of the transparent as such’. At first sight this 
looks like an approximation to the undulatory as against the ‘corpuscular’ 
theory of light, but it is not really so. Our theory requires the undulations 
to be propagated from a luminous body as a centre, and this body is 
incandescent and the propagation requires time. Also the propagation of 
light in vacuo is an indispensable part of the theory, unless we arbitrarily 
deny this and then invent an imaginary ‘ ether’ to undo the consequences 
of our denial. There is thus no important resemblance between our 
undulatory or electro-magnetic theories about light and that of Aristotle 
which all through the middle ages led men to hold that if you could get 
to the sun you would find neither heat nor light there. Again, it seems 
now to be well established that light has mass and that its path is 
deflected in the neighbourhood of a body of great mass like the sun 
(Eddington Space Time and Gravitation c. vii. 110-22). Thus there is 
really at least as much approximation to modern theonies in a view like 
that of Timaeus as in the Aristotelian doctrine, while the acceptance of 
the latter with its corollaries was one of the greatest hindrances to the 
development of a correct view of the nature of the heavenly bodies at the 
great revival of science. I do not stay here to speak of the influence of 
the denial that light is properly a body on theology, which lies e.g. at the 
bottom of Milton’s language about the ‘Bright effluence of bright essence 
uncreate ’ (P. L. iii. 6), and the speculations of the Eastern Church about 
the ‘ uncreated’ light. 

Note that the dawy of 58c6 is another example of a true reading 
preserved by F against A W and Y. Before the collation of F the true 
reading had to be ‘restored’ from Galen, 

58d1-4. xatd taira... dvodmra. ‘Air’ again has three kinds 
with names of their own, and many intermediate unnamed varieties. The 
‘ brightest ’ or clearest ’ is ai@yp, a word which properly means in poetry 
the bright blue of the unclouded sky, the ‘ Vault of blue Italian Day ’ of 
Shelley, the second or less clear, not actually named by Timaeus, but 
implied by the mention of the evayéoraros and the OoAepwraros, 1S our 
common ‘atmosphere’, the third and ‘mirkiest’ is mist (épiéyxAn) or 
darkness (axoros). Note that aiéyp is a word actually used by Empedo- 
cles when he wishes to name ‘air’ as one of his four ‘roots’, though 
later writers always speak of dyp in this connexion, exactly as Timaeus 
himself does. dyp or yyp is sometimes used in this sense by Empedocles 
(Fr. 17. 18 = R. P. 166 wtp xai vdwp xat yata nat népos amAerov wos, 
contrast Fr. 1o9 = R. P. 176 yatn pév yap yatavy Gruraper, vdare & vdwp, 
| aidép & aidépa Stov, arap mvpi rip aidyAov). Anaxagoras, on the other 
hand, equally naturally uses ai#jp to mean ‘fire’ when he says in Fr. 1 
(R. P. 151) that ayp and ai?yp were the principal components of the 
original ‘ mixture’ before vots began the work of separation (wavra yap 
dnp Te Kai aifyp xaretyey. Cf. Aristotle’s remark on A.’s terminology, @e 
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Caclo T. 302 4 16 yap wip Kat rov aifépa rpoocayopeta taird). In the 
view that our ‘atmosphere’ and further ‘ mist and darkness’ are more 
‘turbid’ forms of dyp Timaeus is following the old Milesian view of 
Anaximenes, which had really been disposed of by the two discoveries, 
both recorded by Empedocles, that atmospheric air is an invisible body 
and that night is not a mist rising from the earth but the shadow of the 
earth itself (Fr. 48 vuxra 8 yata riGyor ipwrrapévoto Paeoor). Timaeus 
had recognized the truth of the newer doctrine at 40c 1-2, but it is 
not surprising that we should find traces of the old belief that cloud, 
mist, darkness are condensed damp still inconsistently colouring some ot 
his language. The dvwywpa eidy will be intermediates between the better 
defined varieties which have received distinct names. The theory, no 
doubt, is that the triangles of the octahedra of ai@jp are the smallest, 
those of the octahedra of oxéros and dpéyAn the largest. 

58 d4—G6ob5. ra Sé Uaros. . . éwavopdey. The kinds of water. 
These are more numerous and include a great variety of important bodies. 
Hence they have to be -dealt with much more fully. We begin by a 
distinction of two main kinds, the /gusd (typov) and the fusible (xwrov). 
The former turn out to mean ordinary liquids, the latter metals, 
which T. regards as liquids that have a very high ‘freezing-point ° and 
are therefore found in the solid state at all temperatures which are 
common at the earth’s surface. It may seem strange that metals should 
be regarded as forms of water, but the strangeness will disappear if we 
remember (a) that T. regards water as the common basis of all liquids and 
(6) that his point is the correct one that with a sufficiently high tempera- 
ture all metals liquefy. The classification of metals as liquids may 
therefore remind us that the view has often been expressed in our own 
day that hydrogen, which we only know in nature as a ‘ gas’, is really the 
‘vapour’ of a metal. Again, mercury is a metal and we find no difficulty 
in thinking of it as one, but mercury is liquid at most temperatures with 
which we are familiar. It is only in the most exceptional low tempera- 
tures that the mercury in the thermometer freezes. The classification 
thus embodies the correct perception that the question whether a body is 
commonly found in nature in a solid, liquid, or gaseous state is quite 
different from the question of its fundamental ‘latent structure’, To 
make the distinction between the three ‘states’ the basis of a classification 
would be poor science. Indeed T.’s perception goes still deeper. All 
the known metals are among the chemical elements, and it is thus a 
most happy thought to give all of them the corpuscular structure of one 
of the ‘roots’ and not to account for them as compounds. Timaeus 
would be guided by the experience of workers in the various metals used 
in industry and art that they can all be liquefied at sufficiently high 
temperatures. Aristotle (?) partly, but only partly, agrees with the theory 
about metals. His view is that what is soluble by heat (ryxera: Gepya) 
is water, or at any rate, is mainly composed of water. Hence ypvaos 
pev 7) Kal adpyvpos Kat xaAxnos Kal Karrirepos Kai poABdos Kat vados 
xai Aco roAAol dvavupor Vdaros (Mesfecorolog. A. 389% 7). But what is 
made harder by heat is earth or earthy. oidnpos d€ . . . ys paddor, 
ib. 389% 11. With the statement of Timaeus cf. Sencca Quaest, Nal. 
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ili, 15. 2 in terra quoque sunt humoris conplura genera: quaedam quae 
mature durentur: hinc est omnis metallorum humus, ex quibus petit aurum 
argentumque avaritia, et quae in lapidem ex liquore vertuntur. in quae- 
. dam vero terra humorque putrescunt, sicut bitumen et cetera huic similia, 
where the theories reproduced are probably those of Posidonius, and are 
clearly based on our passage. 

T. goes on to explain that the difference between typa and yura is that 
the former are made of the smallest icosahedra and that their particles 
are not all of one and the same size. This accounts for their ready 
mobility. Being made of such small particles, the typa are the more 
readily receptive of motions communicated from the particles of other 
things, and similarly the smaller particles of the liquid itself yield more 
readily to motion communicated from the particles which are rather 
larger. (Ass is what is meant by the reference to dvwuadorns at d 8.) 

5806. yevov. A.-H.’s proposed correction pepav (mepwn) for yerav 
(renwn) is, I suppose, palaeographically good enough, but the change 
seems needless. His objection to the MS. text is that the typoy zs itself 
a yeévos Of vdwp, as we have just been told, and ought not, therefore, to be 
said to ‘ participate’ in the yévy of ro vdwp. But I do not see why the 
different sizes of the particles, on the strength of which the division 
into yérm is made, may not themselves be called yévy, especially when 
we remember that yévos had not become a mere colourless ferminus 
fechnicus in the fifth century, but retained the associations of the primary 
meaning ‘clan’, ‘family’. 

58d 7. xuntady...dm adddov. The tr addAov shows that xunrixoy 
here = ‘mobile’, ‘easily set moving’, a sense usually expressed by 
xwvyrov. Commonly xewnrixoy is contrasted with xevyrov, and means ‘able 
to impart movement’. Hence Bekker, St. (in his edition of 1838), 
Martin, the Ziirich editors, A.-H. all read xeyrov here ; Hermann, St. (in 
the stereotyped Tauchnitz text), Bt. keep xuvyrixov. This change to 
xeyvyrov has no MS. warrant, and should not be made. Adjectives in 
-txos from verbs in -éw are not always transitive in sense. xuyrexos itself 
is used several times by Aristotle in a neutral sense, as when he contrasts 
xevyrica, Coa With the dximmra {aa which cannot move about but remain 
fixed at one spot (A/ist. Anim. A. 528% 30 7a pév xwyrixa atraov dott, olov 
& xreis (Evie yap Kai wérex Oar A€youce Tos Krévas...) 7a 8 axivyra éx THs 
mpoopuys, olov 4 mivva; ib. ©. 590% 33 doa S€ xiwyrixa, Ta perv Cwopayovvra 
rpeherat Trois puxpois ixOvdios. Cf. de General. Anim. A. '775°7). And 
there are other instances of the same kind (see Bonitz /ndex s.v.). So 
when Aristotle speaks of 16 xewnruxoy and ro Operrixov as powers of the 
yux7y, he means simply ability to move about and ability to take nutriment, 
not ability to move other things or to administer nutriment. See L. and 
S. for two similar examples from Plutarch de primo frigtdo, 

ib. adrd xa@’ aété. This does not mean that ro typoy can set itself 
moving. Only yvyn can do that. The meaning is that owing to the 
irregularities of the size of its particles (the dyvwuadorys of d 8) a motion 
impressed on some of the larger is easily passed on to the smaller. 

5848. rh rod oxtparos idday. Simply ‘theshape’. The periphrasis 
is a curious one, since idéa and oyna were originally precise equivalents, 


414 NOTES 


though cyjpa was the word which ended by establishing itself for 
geometrical ‘ figure’. The oyna contributes to the result, because, owing 
to the multitude of its triangular faces, the icosahedron is easy to disturb 
from equilibrium. 

58d 8&—59 a8. rd de ex peydrdw... wpocepphOn. The yuror yevos 
of ‘water’, the metals, are composed of larger particles of more uniform 
size. This explains why at all but very high temperatures they are 
solid. This yévos is srerryds ‘frozen hard’ by ‘ homogeneity’. That is, 
as the particles are larger, it takes more to make one of them move, and 
as they are of uniform size or nearly so, a movement imparted to one of 
them is not so readily propagated to others in its vicinity as it would be 
if these neighbouring particles were smaller. The case is altered if you 
apply fire to a mass of metal. The particles of fire, being the smallest 
of all, get in between those of the metal and break some of them up 
(ScaAvovros € 3, a point overlooked by A.-H. in his note). This 
disintegration does not happen to all the icosahedra simultaneously. 
It is gradual, as is indicated by the tense of dsadvovrus. Thus the metal 
loses its homogeneity and becomes more mobile. I.e. if any motion is 
communicated to the icosahedra which are still intact, it is now more 
readily passed on to those which have been broken up. The bulk of the 
mass also has been swollen by the entrance of the fire (it expands), and 
so it comes into violent collision with the surrounding air and is thrust 
down on the ground, where it runs along. The diminution or reduction 
of the dyxou, the volumes or corpuscles, is what we call ‘ melting ’, and the 
‘stretching along the ground ’ we call ‘ flowing’. When the metal cools, 
i.e. when the intruding particles of fire escape again, the push of the 
surrounding air upon the molten metal, whose particles are still in an 
unstable condition, drives them into the spaces left vacant. Being thus 
packed together, the metal recovers its homogeneity. (The icosahedron 
formation which had been disturbed by the fire is now restored.) Since 
homogeneity means rest (cf. 57 e), this explains why the metal becomes 
solid again. We call the withdrawal of the particles of fire ‘cooling’ 
(yogis) and the resumption of the rigid form ‘freezing ’ or ‘ solidification’ 
(a7 Eis). 

58 e 6. xadaipeow., The word means literally ‘reduction’ or ‘diminu- 
tion’. Hence in arithmetic it may signify either subtraction (for which 
the preciser name is adatpects) or division, and in medicine the ‘reduction’ 
of corpulence, &c. by dieting. The xafaipeois of the oyxot of the 
metallic mass plainly does not mean ‘subtraction’, ‘reduction’ of their 
number, since nothing is said of any expulsion of them. It must mean 
that the fire, of the ‘cutting’ and ‘dividing’ property of which we were 
told at 56d, ‘reduces’ the bulk of the dyxo, the icosahedra, by splitung 
some of them up. This is why the result is that the metal ryyv opadoryra 
amofadXet 

58 e€ 7. xatrdtaow may be noted as one of the exceptional cases in the 
dialogue where an obviously right reading has left no trace at all, so far 
as appears, in the MSS. and had to be replaced by pure conjecture. 
But the confusion between the compounds of -racis and -oracis is 
acommon one. T.seems to mean that the heated mass, set in motion 
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by the effects of the fire, is restricted by the ‘ pressure of the atmosphere ’ 
to a movement in contact with the surface of the earth. But for the 
atmosphere, the result might be vaporization off into space. It has been 
implicd all along that there are dcaxeva between the icosahedra; 
otherwise the particles of fire would not be able to make an entrance 
without dislodging something else, and nothing has been said of that. 

59 al. otk eis xevdv efidvros. All that is meant is that there is not 
mere empty space in the direction taken by the retreating particles of the 
fire. There is air all round. (This does not exclude the presence of 
S:axeva between the particles of this air.) We are not told what expels 
the particles of fire. Presumably they simply keep on with their motion 
and make a way out through the molten metal for themselves. 

59 & 3. eis Tds Tou wupds Spas. As nothing is said to the contrary 
here, we must presume that the ‘abodes’ deserted by the fire have been 
left vacant until the ‘ push’ which the atmosphere has received and passed 
on makes the particles of the metal close up again. An interpreter who 
wished to get the ‘void’ out of the theory might assume, as A.-FI. does, 
that the impulse is communicated to the air by the escaping fire and that 
the whole process thus sets up a circular motion (wepiwors) or Movement 
of antiperistasis, and that this is actually instantaneous. ‘That the ‘ push’ 
on the air comes from the escaping fire seems probable by comparison 
with the very similar account of freezing of water at 59 € 1 (avvéworat dé 
bro Tov éftovtTwy eis avro). But the use of the present tense ovppetyrvow 
seems to imply that the motion is gradual, not instantaneous, for which we 
should rather expect the ‘momentary ’ aorist to be used. In any case it is 
important to note that while the double process of liquefying and solidifying 
again is going on, afver the particles of the water have been broken up 
by the fire and dcfore they have recovered their éuadcrns, these ‘ floating 
triangles are neither water nor any other ‘root’. They are held in 
suspension, just like the ‘faces’ left when earth has been broken up by 
fire as described at 56d. This is the ‘swinging loose (wapa:wpyors) of 
the triangles’ to which we have found Aristotle objecting. Possibly 
A.-H.’s obscuring of this point is due toa secret sympathy with Aristotle's 
fecling that the ‘suspended’ triangles are a scandal. If they are, they 
are a scandal which an impartial exegesis is bound to find in the text. 
It cannot be extruded without doing violence both to the d&aAvorvros of 
58e3 and the droAapBavwv rv Gpaddtryta rudw of 59 a 4-5, since the 
épadorns Means precisely that constitution by icosahedra of uniform size 
which has been said to be characteristic of the yurd. The icosahedra 
which are broken up by the fire are not supposed to have been converted 
into air and fire; they are still there when the fire leaves the mass, and 
only require to take their old places again. Hence in the interval their 
faces must be supposed to exist as ‘ floating ° or ‘ vagrant ’ plane surfaces. 

59 a8-c 5. rovTev 8) wdvrov... ids Adyerar. A brief description of 
a few of the prominent metals and metallic products, gold, ‘adamant’, 
copper, verdigris, Gold has the finest and most uniform particles of 
them all, is very dense and has a ruddy gleam. The awvxvorarov of b 2 
refers to the very great density or specific gravity of gold, some nineteen 
times that of pure distilled water at 4° C. 
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59 b 4. HOnpévos Sd awétpag ewdyn. The suggestion is that the 
narrowness of the passage through the unyielding rock (quartz ?), hinted at 
by the expression that it is ‘strained’ or ‘ filtered’ through, forces the 
particles of the molten metal close together and so effects solidification 
in the fashion just described. 

59 b 4-5. xpucod oLos .. . dxAnOy. It is not clear what the ‘adamant’ 
of Timaeus is, except that it is something which he believed to be found in 
conjunction with gold, nor is it certain what sense he intends by calling 
it ypvaov ofos. All we learn of it is that it is, like gold, of great density, 
but, unlike gold, very hard and that it has a dark colour. The expression 
xpvaov ofos plainly does not mean ‘scion’ or ‘offspring’ of gold. As the 
Lexicon will show, dfos, like the Latin nodus, is used for the ‘knob’ or 
‘eye’ in a tree out of which a branch grows. Hence the meaning here is 
likely to be what M. supposes, the ‘core’ or ‘kernel’ of gold. The 
poetic ofos in such expressions as Homer’s ofos ’Apyjos as an epithet of 
a warrior was supposed in later times to mean ‘scion’, ‘ offspring ’, and 
Euripides, who imitates the phrase at A/ecuda 123 by calling the two sons 
of Theseus ofw ’A@nvav, certainly seems to have understood the word so. 
But according to modern etymologists ofos in the Homeric phrase is a 
different word from ofos, ‘knob’, ‘kernel’, and is connected with 6d0s, so 
that it would first mean comes, companion, and then ‘henchman’, ‘ squire ’. 
If the Homeric association is present to the mind of Timaeus, the implica- 
tion will be that the éfos ypvaod is usually found along with or near gold. 
That there was something called adamant believed to be so found is shown 
by Poltticus 303 e where it is said that ddduas can only be separated from 
gold, rupi, by smelting. Pliny (VV... xxxvii. 15) speaks of a very rare 
and precious adamas, said by him to be a gemma, which is occasionally 
found in gold mines and is therefore called auri nodus (= xpvaot fos). 
M. holds that what Pliny means is the diamond, but that adapas in Greek 
never means this before the Alexandrian age. Since it is admitted that 
Theophrastus called the diamond déapas, I think it rash to assert that 
Plato could not have done so, but obviously it is not that which is meant 
here, as the diamond is neither metallic nor black. 

59 b 6-c 3. 13.8’ dyyos .. . yéyovey. Copper hasa structure resembling 
that of gold, but its particles are less uniform in size (etdy 8€ rAciova évos 
€yov), it is denser than gold, and also harder, the hardness being due to 
the presence of a little ‘earth’ in it. (Note etdy in b 6 virtually meaning 
‘atoms’ or ‘particles’, lit. ‘figures’.) Copper is, however, lighter than 
gold because it has large ‘gaps* (daAciupara) between its particles. 
(Here once more we come on the assumption of ro xevov.) Martin 
remarks that in what is said of ‘adamant’ and copper we seem to trace 
the false assumption that the hardness of a body—i. e. the cohesion of 
its parts—is directly proportional to its density. This is apparently what 
T. assumes, but to be strictly accurate you must not translate axAnpos 
as if it meant ‘close-packed ’. That is wvxvos, ‘dense’. oxAnpos Means 
simply ‘ resisting the attempt to deform it by perpendicular pressure’. ro 
oxAnpor is that which you cannot ‘ poke’ out of shape, the ‘unyielding ’, 
as opposed to ro padaxoy (Aristot. de Caelo T. 29913 padaxdy pev 
yap 70 eis €uvto treixov, oxAnpov 5é€ ro wy treixov). However, as T. is 
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assuming that +o auxvorepoy is also ro oxAnporepov, M. is substantially 
right. ‘The assumption is easily explained when we see that Timaeus, 
in estimating density, takes into account only the volumes filled by the 
actual particles of a body and leaves the d:axeva between them out of his 
reckoning. As these décaxeva are inaccessible to actual observation, this 
way of estimating would never enable you to construct a table of 
comparative densities. This was impossible before the fundamental 
principle of hydrostatics had been apprehended by Archimedes in the 
middle of the third century. We judge of relative density by the 
comparison of the weights of two equal volumes of different substances 
under the same general conditions, thus counting in whatever dcaxeva 
there may be as parts of the volumes compared. This explains how T. 
can make statements about densities which strike us as glaring errors. 
xaAxos (perhaps this means bronze, rather than copper, which is not 
‘hard ’) is thus said to be really denser than gold, though it notoriously 
weighs lighter, because it has considerable d:dxeva in it. (The density of 
gold is given in the text-books as 19-3, that of copper as 8-9, that of 
brass as 8-2 to 8-7 according to the precise composition.) 

59 D 7. ty pd. I see no need for Hermann’s alteration of ry to ere. 
Strictly rj pév, ‘on the one side ’, implies as following ry de, ‘but on the 
other’. ‘The thought implied here would be ‘ denser than gold, but not 
so dense as ‘‘adamant”’. But there is no reason why Timaeus should 
be compelled to ‘talk like a book’. He leaves his statement formally 
unfinished, as educated men continually do. 

ib. yis péptov SAiyov cat Aerrév. The earth is only introduced into 
the composition to account for tos by the theory that it is earth which 
has worked to the surface of the metal. The earth is said to be scanty, 
to explain why there is not a thicker coating of ids on copper or brass 
which has been exposed to the air. And ios is only mentioned at all 
because one of the peculiarities of gold is that it does not ‘rust’. Strictly 
the earth is regarded as no part of the metal; it is a foreign substance 
which works its way to the outside and so becomes visible ‘in process of 
time’. It is presumably said to be ‘earth’ from a supposed resemblance 
to vegetable mould. 

59 C 5-d 2. rddda Sé . . . morotro. Another reminder of the uncer- 
tainty and provisional character of all our physical speculations. We 
might almost think that Plato is not only alive to the necessarily ‘ pro- 
gressive’ character of physical science, but is also aware of the need for 
a much firmer basis of experimental knowledge of physical facts than the 
fifth or fourth century possessed, before any detailed account of the 
contents of the physical world could be given which would be more than 
a pleasing pastime in intervals of relaxation from the serious study of the 
‘pure’ sciences of metaphysics and mathematics. We do Plato a very 
grave wrong if we understand these warnings as the expression of a ‘ high 
priori’ contempt for experimental knowledge. How clearly the Academy 
understood the need of a wide and accurate and systematized acquaintance 
with empirical fact is proved by the voluminousness of the biological works 
of men like Speusippus and Aristotle. It was not merely to illustrate 
the logical processes of division and definition that Speusippus wrote ten 
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books on biological homologies and discussed the proper classification of 
crustacea. 

59 C8. xaraOdpevos, ‘laying aside’. Tr. ‘when for the sake of 
relaxation a man has laid aside discourse about what eternally is’. 
A.-H.’s reading xarariOéuevos (a blunder of the diorthotes of A) and his 
rendering ‘ while laying down the laws of eternal being’ are both impos- 
sible. The present tense is wrong, and to lay down laws is yopors 
ribecGa, not xarariOecGar. And the middle voice regularly implies that 
the giver of the law is also one of the body for whom it is laid down. 

59 d2. waiidy. The free play of fancy in devising such hypotheses 
as we are now to get is zratdia, ‘sport’, ‘amusement’ by comparison with 
the hard work of the Pythagoreans and Academy in pure mathematics. 
But it is also a thought of Plato’s later life that very likely from God's 
point of view all human achievements are not so very serious; they are 
all a _ Ppovipos mada. As the Athenian says at Laws A. 644d 7 Gatpa 
pev €xacTov 7MLOV mcwpebe TOV Cowy Getov, etre os TaLyviov éxeivwy ire 
ws orovdn Tie Tuvertn KOs ov yap 89 Troord Ye yeyvwoxoper. 

59 d 2—60 b 5. raury 5} . . erevopdabn. We come now to the 
second class of kinds of védwp, the typa, and an attempt is made ata 
classification of the principal varieties. Ordinary ‘water’ is one, and, in 
connexion with it, a theory is given of hail, ice, snow, frost. Four other 
chief kinds of liquid are then distinguished : (1) wines, (2) oils, (3) honeys, 
(4) dads. None of the liquids described are regarded as chemically pure 
vowp; all, including ordinary aa lala contain an admixture of 
fire. 

ib. ravry 8} Kat Ta viv epédvres (abdines wy, adérres AF). rary refers 
back to the wadia of the last sentence; ra vty may be taken as directly 
governed by the participle, ‘handing over to it (the pastime just men- 
tioned) the present subject’. But it is perhaps more idiomatic to take 
ra vuov as an adverbial accusative and édévres as absolute = éhevres ras 
nvias, ‘let us now give it its head’. A.-H.’s ‘setting out in this way’ 
does not seem to me a possible rendering. It looks like a confused 
recollection that the middle édéecOac with a genitive means to ‘ go for’, 
‘aim at’. The equally supported adévres gives no tolerable sense. 

59 d 4-e 5. 1d wupit pepecypdvoy Uwp . . . Adyerar. The general 
theory is that common water contains vdwp with an admixture of fire. 
On the removal of the particles of fire it is solidified in the fashion already 
described in 58 e, and becomes hail, ice, snow, or frost, according to the 
region in which the process happens and other particular circumstances. 

59 d 4. bypév. As the next line shows, there is intended to be an 
etymology of the word typov, which, it is worth while to remember, is not 
exclusively applied to ‘liquids’, but means ‘supple’, maniadle, and is used 
in Greek of such things as a supple lash of leather or the supple youthful 
frame. The precise etymology meant has to be divined from the 
explanation given in the words &4@ ryv xivnow . . . ert yps. Stallbaum 
supposed that a derivation from vw was intended, but this seems to me 
out of the question, since T. expressly says that the name is derived from 
the path which the water describes xvAwdovpevov éri yas. Thus y7 is 
plainly meant to enter into the derivation, as was supposed by Lindau, 
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who suggested that typor is treated as = trép ys peov. C. W. attacks 
A.-H. for accepting this explanation, but not, as I think, on good grounds. 
He complains that iwép and peéov are not brought into the phrase used 
by T., but, as we have the equivalent xvAtwdovpevov éxi, I do not think 
this a serious objection. (CC. W. also complains that drép yjs ought to 
mean ‘up above’ the earth, as it does in e 2, and this is more to the 
point. But I take it trép yyy peor is what is really meant, i.e. I think 
Tv xivyow is meant to suggest the fon, and the rest of the phrase enables 
us to supply iwép ynv. C. W. raises the question what verb is to be 
taken with the words ogov Aerrov typoy re. Ought we to regard them as 
subjects of A€yeras or to take A€yerae as the verb of the relative clause 
nv... Aé€yerac? The first was the view of St. who proposed to under- 
stand an éoré with xvAwdovpevov ; the second is that of Hermann (followed 
by A.-H.), and indicated in their editions by a comma placed after 
odov. I think the second clearly right, since, as A.-H. says, it co-ordinates 
Aemtov, iypov, padaxoy (of d6). C. W. also decides in favour of this, but 
complains that there is a difficulty not accounted for, viz. that it seems 
unreasonable to say that téwp ts iypov because of its flowing; the fact is 
rather that it flows because it is typov. I am inclined to think this 
hypercritical. All supple things are iypa, and I see no real difficulty in 
saying that water is supple ‘in virtue of’ (da) the path it takes on the 
surface of the earth. So we are told that vdwp is soft r@ teixey, where 
a hypercritical person might equally object that it really treice ro 
padaxov elvac. Both Lindau and St. objected to the text on the ground 
of the repetition of the word typev. It seems to me that A.-H. is right 
in holding that this is sufficiently excused by the introduction of the 
etymology. No one who has studied the Zaws should be blind to the 
fact that a certain tendency to verbal repetition is a real characteristic of 
the writings of Plato’s old age. To take the first example that occurs to 
me, cf. Laws B. 672 b7 éyw d€ ra pev rowatra Trois aadadres ryoupevors 
etvat A€yew epi Geav adinu Adyev, or Laws B. 673€8 ei d ws radia te, 
kai eféorat ro BovAopévw Kai Grav BovAnrat xai peP av dv Bovdntat miverv. 
This is not how Plato wrote at an earlier time, 

59 d 7. dépos re. A.-H. feels a suspicion about the genuineness of 
the words. Nothing is said in the context about ‘air’ as an ingredient 
in common ‘water’, One might suggest that some of the particles of 
the vdwp would be broken up and reconstituted as air by the action of the 
fire—in fact, it would be partly vaporized—and that this is how dyp 
comes to be mentioned. I should think this a complete explanation but 
for the fact that nothing was said of any similar vaporization of the yvra 
in the description of the action of fire on them at 58e. But perhaps the 
reason is that they would only vaporize at enormous temperatures, 
whereas the formation of steam is a familiar fact which is therefore 
mentioned. 

59 € 2. mayéy, Thus indirectly ‘freezing’ is regarded as a conse- 
quence of heat, since it is a consequence of the escape of the ‘fire’ (and 
steam ?) from the téwp. We may probably see the hint for this theory in 
the doctrine of Empedocles that the ‘shell’ of the xoojos is ‘ air’ which 
has been frozen hard by the agency of fire, Aetius Plactfa il. 11. 2 
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 (Doxogr. Gr. 339 = R.P.170c) “EpwedoxAns orepéunov elvat rov ovparov 
é& aépos cupmayévros tro wupos xpvotaddoedas. Empedocles possibly 
argued from the action of fire in baking clay. If so, T. is improving on 
him by offering an explanation of the mechanics of the process. The 
theory thus is (59 e 3-5) that when the freezing is complete you get hail 
or ice according as the process takes place above the earth or at its 
surface; when the freezing is only partial (i.e. the ‘thrusting together’ 
of the particles of ddwp less violent), you get in the first case snow, in the 
second frost or rime. Aristotle (?) presumably intends a tacit correction of 
Timaeus when he mentions xpvoraddos, xiwv, yaAala, rayvyn as cases of 
solidification tré yuxpod, and contrasts this with wpges due to ro Oeppoy as 
shown by xépapos, rupos, virpov, ares (Aefeorolog. A. 388° 11).2 

59 e 5— 60 a 3. 1a Be 8h Whetora ... wapéoxovro. Bt.’s punctuation 
seems to indicate the grammatical construction. The words from ovuray 
to Aeydpuevor are inserted parenthetically. On the resumption of the main 
sentence, aS iS common in such cases, a é€ is inserted, on the same 
principle as ‘d€ 7 apodosi’, without any preceding pey. (The sé of 
59 e6 is a pev solt/artum.) A.-H.’s view, which treats the whole sentence 
down to Aeyopevor as a single enunciation, has the awkwardness, objected 
to by C. W., of requiring us to treat Aeyopevoe as equivalent to a finite 
verb, ‘are called’. This is not absolutely without parallels in Plato, but 
is rare. A.-H. holds that y. Aeydpevor means ‘the so-called saps’. I think 
that, as there is no definite article, Xeyouzevoc should rather be regarded as 
put for Aeyopevoy by the common assimilation in cases of this kind to the 
gender, &c., of the‘ complement’, Thus tr. ‘The most numerous forms of 
water when intermingled—the whole group, being strained through plants, 
being called saps—’, where the da rav éx yns hurav nOnuéva explains 
the reason for using the name yusds of the whole genus, though it is not 
really very applicable to irra or péAt. 

60 a 2. cxovres. One would expect cxérvra, since the subject is ra 
mXeiota ion Tov vddtwv, but the gender of yvpoé in the parenihesis 
exercises an influence on the main sentence after its resumption. 

60 a 3. eumupa. These compounds with é&- have regularly one of 
two meanings: (a) ‘having x in it’, so évOepyos, épapuyos, Geos, Epdpwr, 
and the like; (4) ‘being in x’, so &yyatos, évoupartos, évdnwos, éudvAros. 
The sense of a particular compound is usually determined by usage, but 
the same compound, in some cases, may have either meaning according 
to context. érvpos in the sense of ‘on’ or Sin’ the fire is very rare; 
the word usually means hot, fiery, enflamed, and the like (see L. and S., 
s.v.), Here the sense is quite literally ‘having fire in them’. The four 
kinds of yvpot which have fire in them are olvos, €Aatov (xixe and wirra 


1 Seneca (Quaest, Nat. iv. 3), ina mutilated chapter propounds, without committing 
himself personally, the views of Posidonius on snow, hail, &c., which, he says, were 
given with as much confidence as though P. had seen all the processes with his own 
eyes, ‘Grandinem enim fieri ex nube aquosa, iam et in hamorem versa, sic adfirmabit 
tanquam interfuerit’, The difference between snow and hail is then explained by the 
greater completeness of the freezing and the more remote region in which it takes 
place in the second case. This is pretty much the view of T. So Seneca himself, 
op. cit., iv. 8 ‘ aiunt nivem in ea parte aeris fieri quae prope terras est’, 
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are ranked under this head), peéAc, dads. All of them are composed of 
particles of non-uniform size. 

60 a 4. abtév. The position of the word is due to ‘hyperbaton’. It 
is to be taken as a partitive genitive with ety. 

60 a6. diaxpinndy opews. The oyis is the visual ray proceeding from 
the eye of which we have heard as the true agent in vision. Why a thing 
which readily ‘ divides’ this ray should have a bright (Aaurpov), gleaming 
or glistening (ariABov), glossy (Aurapdév) appearance will be explained in 
connexion with the theory of colour-vision at 67 e4ff.,q.v. It is no 
doubt with a veiled polemical allusion to this passage that Aristotle 
(de General. Animal. B. 735° 24) remarks that é\aov owes its gloss 
(ro Aurapov) not to the presence of earth (as seems to be hinted by the 
words of Timaeus at 60a 1 da ray éx ys purav 7Onweva), but to that of 
wind (wvevdpa), dors yap ovre ys ovre vdaros dAAG rvevparos TO Aurapdy. 
He means that neither the fact that éAaov is a form of vdwp nor the fact 
that there is earth in the plants from which it is obtained will account for 
the ‘gloss’. Aristotle’s reason for denying that olive oil contains earth 
comes out in the next sentence. It is lighter than water, and therefore 
as earth is heavier than water, gAacov cannot be a compound of the two. 
Timaeus, indeed, has not explicitly said that éAacov does con/ain earth, but 
as he has suggested that the peculiarities of the yvyoé are accounted for 
by the ‘filtering’ through ‘soil’, the ‘score’ is a fair one. (xix is said to 
be castor oil.) 

60 a 8-DI. 8cov ... cuvddev. A.-H. is clearly right about the con- 
struction and meaning of these words which had been misapprehended 
by the earlier editors. ovat = normal state or condition. For this 
common sense of the word cf. infra, 64d 1 10 eis Gvow dmov madw 
aOpoov du, ‘the return, on a sufficient scale, to one’s normal condition 
is pleasant’, Aristot. Afe/, A. 1015" 13 4 rpwrn vats Kal xvpiws Aeyonern 
éoriy 7 ovcia y Twv éxovTwY apy Kujcews ev aitos 7 attra, FE. NV. K. 
11737 xai A€yovot St rv pev AvIyny Wdeav Tov xara dvow elvat, THY 
5 ySovnv avarAnpwow. So here the construction is dcov d:ayutexoy Trev 
wept TO gropa ovvddwy péxpe Hvoews, where mrepi ro ordxa is the usual 
periphrasis for rov ordparos; ‘all that dayet, relaxes or dilates, the 
passages of the mouth— i.e. those which convey tastes—to their normal 
condition’. Some juices unduly contract these passages; honey and 
“sweet things’ generally dilate them again to their normal state. A.-H. 
deserves credit for correcting the errors into which St. and M. had fallen 
about this simple expression. But it is fair to mention that Ficinus at 
any rate understood the grammar; since he renders ‘ quod oris angustos 
meatus ad penetralia usque naturae perfundit’. The sense he clearly did 
not understand. 

6o b g. Te xdew. ‘By corroding.’ It is called ‘burning’ by the 
common and natural confusion of that which produces a ‘burning’ 
sensation with that which actually effects partial combustion. The 
sensation of contact with what corrodes is so like that of contact with 
a hot wire or the like that the two physical processes come to be thought 
identical. 

Go b 4. dx advrwv ddopiobey trav yupdvy. Does this mean ‘secreted 
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from all vegetable juices’ (A.-H.), or only ‘distinguished from’ al] other 
xupot (M.)? It seems to me that A.-H. was right in adopting from 
T. Taylor ‘the Platonist’ the former interpretation. We must understand 
that dros is not present in egua/ quantity in all the xuzot. The remark 
has a point if T. holds that there is a ‘tang’ or after-taste of the 
‘corrosive ’ in all juices. If he only means that it is different from the 
Others, the statement seems not worth making. Also with adopi{w in 
the sense to ‘separate’ or ‘distinguish’ we regularly have either the 
simple ‘ genitive of separation ’ (so regularly in Plato) or the genitive with 
dro. It is a pity that A.-H. did not venture to frans/afe according to his 
convictions. 

60 b §. dds. The word seems from the lexicons to have been used 
of the juices of plants generally, but specially of that of the wild fig-tree. 
which was used, a8 we use rennet, to curdle other liquids. M. supposes 
that what is meant here is opium (which notoriously has an acrid taste), 
but, in the absence of any other proof that the word was used of poppy- 
Juice in the fourth century, this seems doubtful. Apart from its applica- 
tion to the juice of the wild fig, the word was also used specially of that 
of the extinct silphium. ‘ Verjuice’ (A.-H.) is a good rendering, precisely 
because it suggests to most of us nothing more definite than a disagreeably 
acrid taste. The WV. £. D., however, says that the word means more 
particularly the juice of sour apples, grapes, or the like employed in 
cooking. This makes it a really excellent rendering of dzos, if the word 
here means the juice used for curdling. 

Aristotle (?) seems to have the statements of T. about the yvpod in his 
mind at Afeleorolog. A. 388% 29 ff. Honey is said there to be a compound 
of earth and air, and éAacoy of water and air. Wine is said to be more 
difficult to deal with, the reason being that the name oilvos is given to 
more than one kind of thing (drt ovre évi cider A€yerat 6 olvos Kai Gre dos 
ddAws). New wine contains more earth than old. 

60 b 6—61 C2. yijs dé cldy . . . cupmjyvutar. We come now to the 
varieties of earth, which are described at some length: (a) stone, 60 b 6- 
c7; (4) xépapos, 60c 7-d 2; (c) [?], 60d 2-5; (¢) soda and salt, 
60 d 5-e 2; (e) combinations of earth and water which are not soluble 
by water but only by the application of fire, viz. certain kinds of ‘stone’, 
wax, aromatics, 60 e 2—61 C 2. 

(a) Stone. Stone results from a combination of earth and water. The 
particles of water are broken up in their encounter with those of earth 
and converted into air, and then escape. They communicate a violent 
impulse to the contiguous atmosphert which is thus thrust down against 
the mass of earth from which the escaping air has emerged and compresses 
it. Hence the hardness of the rocks formed in this way. (Of course T. 
is overlooking an obvious difficulty. Why does not the air which comes 
into collision with the lump of earth simply enter the places left vacant 
by the water turned into air which has just escaped ?) 

60 D6. yijs dé efSn. eidy is strictly a notion which is split up by 
‘partitive apposition’, the words which stand in this relation to ety then 
being made the grammatical subjects of a series of three separate sen- 

ences, ro 7Onpévov 5:4 vdaros (b 6), rd bd wupos taxous efapracGer (c 7). 
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tw 5’ av... ovre (d 4-6). In English we have to replace this construction 
by an ‘adverbiil’ phrase, ‘as for the forms of earth’. 

6o b 8. eis ddpos i8dav. Here quite literally ‘into the figure of air’, 
the icosahedra of the water being reorganized as octahedra. 

Go CI. eis rév dautou téwov dvadet. No special impulse is needed to 
expel the newly-formed air. It tends to move towards the general cosmic 
mass of air in virtue of that ‘drift’ of like to like which was described at 
52 e—53 a, and is supposed still to subsist as a subordinate tendency 
even in the ordered oipavds. The process also illustrates what was meant 
by the dcapetBerac tas ywpas of 57 c¢1. The ‘new air’, which had 
formerly been water, has now a tendency to move in a direction different 
from that towards which it tended while it was still water. The next 
words must not be strained to mean that there are no d:axeva in atmo- 
spheric air. All that is meant is that there is already something in the 
region into which the ‘ new air’ escapes, viz. the surrounding atmosphere. 
treptixey may be noted as a case where the drortholes of A and the scribe 
of ¥ or its original have both corrupted a correct text by a blunder about 
the division of the letters. The diorthotes of A then goes on to corrupt 
the airay, which ought to have put him on the right track, in order to 
restore the grammar which he has himself destroyed. 

60 C2. dre Gv Bapds. But why should the atmospheric air be Bapus ? 
T.’s theory of weight and lightness (62 c 3—63 e 8) is one of the most 
brilliant things in the whole dialogue, and the point of it is that 1t makes 
‘heaviness’ and ‘lightness’ purely relative notions. That is ‘heavy’ 
in any region of the universe which it is hard to dislodge from that 
particular region. But atmospheric air is not hard, but easy, to dislodge 
from the neighbourhood of the earth, and is therefore, on T.’s own 
theory, not ‘heavy’ but ‘light’ in our neighbourhood. I cannot reconcile 
what is said here with the theory. Even if T. only means that the 
atmospheric air is heavy by comparison with the véos anp formed by 
the conversion of the water, it is not obvious why there should be this 
difference. T. may conceivably mean only that air is not without weight, 
and that consequently when it is pushed into contact with a subjacent 
body it compresses it. But he seems to mean that air has a relatively 
great weight, and therefore produces an extreme compression (ododpa 
cOkwey ovvéewoev re a’rov). He has given no reason why we should 
make this assumption, and could have had no means of detecting the 
real magnitude of ‘atmospheric pressure’. (Not to mention that ‘atmo- 
spheric pressure’ would exist before the ‘new air’ had made its escape 
as much as afterwards.) I do not see how T. can be acquitted of con- 
fusion of thought here. Why is the atmosphere pushed dows rather than 
in any other direction? The movement must be supposed to be a 
circular process of the kind called by Plato wepiwors and by later writers 
dvrimepicracis. This is the only kind of movement which can be 
supposed to take place in a bounded plenum. But it does not follow 
that a world in which such a movement occurs must be a plenum. 
In a bounded sphere, like the otpavos of Timaeus, continued motion 
will ultimately result in a mepiwous, whether the sphere contains d:axeva 
or not. 
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60 c 4. dvje. The variants dyin, dve’n are interesting as showing the 
indistinguishability of all these forms in pronunciation at the date when 
the immediate archetypes of our MSS. were written. 

60 c 5. cuwwo8eioan ... yy. A.-H. wishes to take dAvrws vdari 
together. But this gives a poor sense. T.can hardly have thought it 
necessary to say that stone is not soluble in water. It seems better to 
follow St. and M. in joining aAvrws with ovvwoGeioa, ‘earth pressed by 
air into indissoluble conjunction with water’. A.-H. urges that @// the 
water in the original mass is supposed to have been converted into air. 
But T. never actually says as much as this, and I think the fact that in 
the very next sentence he dwells on the point that a// the vorepoy is 
expelled in the case of xépayos shows that he means that it is nof all 
expelled in the formation of Ad@os and wérpa. (Aristotle (?) also speaks of 
xépaj.os aS Containing no water, oowy pév obv aay éfixpacOn, olov xépapos 
9 yAexrpov, Mefeorolag. A. 3885 18, but actually says that AdBoe woAAot 
dywvupor are forms of water, ib. 389% 8.) 

60 c 7-d 2. 1d Se bwd wupds tdxous . . . yéyovev. (4) xépapos, ‘ pot’, 
‘earthenware’. When the whole of the moisture is rapidly exhausted by 
heat, we get a more brittle substance than ‘stone’, xépapos, ‘pot’. T. is 
alluding to the fact that the result is, in this case, produced artificially by 
‘firing ’ the clay. 

6o d 2-4. gow Sé dre . . . ABs. (c) A third case is when earth is 
made fusible by fire (as is possible when some of its moisture remains), 
and then cooled. A.-H. is not justified in regarding this case as anti- 
thetica] to the formation of A‘Oos and arguing from it that in case (a) no 
moisture is left. (a) is clearly meant to be antithetical to (4) the forma- 
tion of xépayos. In the case of (a2) we had not to take frre into account 
at all; in (4) and (c) we consider the two possible cases of the action of 
fire on a mixture of earth and water, according as the water is wholly or 
only partly expelled. We cannot therefore argue as if (c) was being 
contrasted with (a). 

60 d 4. yiyverar 1d pédav xpapa exov AiBos. This (except for the 
substitution of yéyove for yiyveraz) is the best attested reading (F WY), but 
makes no satisfactory sense, since it means ‘that which has the black 
colour (or, a black colour) becomes stone (or, @ stone)’. This is 
grammar, but clearly not good sense. We need an account of the forma- 
tion of some specific stone. <A’s 70 péAay x. Exwv AiGos, ‘a stone which 
has the black colour’, though defended by Martin, means lite better 
than nonsense, and éywy in that MS. is pretty clearly a mere copyist’s 
error for éyoyv due to the following AdOos. (The archetype of A pre- 
sumably had the éyov which the drorthofes wished to restore.) A.-H.’s 
proposed reading 6 76 péAav yx. exwy Aos, ‘the stone with the black 
colour is formed’, has two faults. It mistakes the éywv of A for the 
genuine text, and it suffers itself from an intolerably superfluous ro. 
C. W. suggests 6 péAav ypaua Exwv ALGos, but (a) this also assumes falsely 
that ¢ywy was the original reading of the archetype of our MSS., and 
(4) is there only one ‘black stone’ in the world? St. thinks—he reads 
€xov—that ‘any black stone’ is meant, but this seems absurd. Lindau, 
with the same reading, guessed that basalt was meant, and M., reading 


60c 4— 60d 8 425 


éxwy and apparently not knowing that éyoy is more than a variant of 
‘early editions’, guesses lava. Either may be right in his guess, but 
neither can claim to get it out of the words. I cannot believe that the 
text of FWY is what Plato wrote, but the error clearly goes back to the 
archetype of all our existing MSS., and it is best to print it, and to admit 
that we have no means at present of restoring the genuine words. It 
may be that all that is wrong is the loss of an adjective agreeing with 
AiGos which would make it clear what stone is meant. (yur) y7 is in any 
case the subject to ywy6p, not to yiyverat, as A.~H. seems to assume.) 
C. F. Hermann’s eidos for Ai@os is rewriting rather than emendation, but 
it is possible he was right in thinking that A/@os is the peccant word. 

Go d 4-7. re 8 ad... bp Dares. Schneider's correction which 
restores the dual nominatives throughout the passage for the datives of 
the MSS. (ro, dropovouvpevw, dApvpw, ovre, Avrw) Seems to me to approve 
itself on inspection as right. The scribes have very little authority on 
such a point as the presence or absence of the ‘subscript’ « I would, 
however, suggest that perhaps yumrayet should be retained, since it seems 
fairly established from inscriptions that this is the correct form for the 
dual nominative in such words in the fourth century. At 88 cr all 
good MSS. seem to give the form ty as a dual, but the scribes 
are no authorities on such a matter, and if, for the sake of uniformity, 
we are to make a choice, it seems better to prefer in both places the 
form which Plato is pretty certain to have written to that which has 
been accepted on the authority of the late grammarians. (7 and « 
would be indistinguishable in sound in their time.) If the datives 
are retained, 7@ dropovoupevw ... kai Avr@ has to be taken as an 
‘instrumental’ dative, but the construction seems harsh and unnatural. 
The meaning is that soda and salt are deposits or residues left by the 
evaporation of a great quantity of brine, the underlying thought, no 
doubt, being that salt is what is left behind by the evaporation of sea- 
water. Cf. the theory of Anaximander, Aetius Plactéa iii. 16.1 (Doxogr. 
Graec. 381 = R.P. 20a) rnv OdAaccay elvar THs mpurrys typacias AciWavor, 
HS TO pev wActov peépos dvegjnpave TO wip, TO 5é brodaPOev dia THY Exxavow 
peréBarev. The contents of salt-pans would be what is left after the 
burning has been carried a stage further. The doctrine was retained 
by Anaxagoras (Plactt. ib. 2). According to Aristotle (Afeseorolog. 
B. 358* 3 ff.), the cause of the saltness of sea-water is not that it con- 
tains earth but that it contains an ‘unconcocted’ (derros) ‘ fuliginous 
vapour’ arising from the surrounding land (xarvwdys davabupiacis) ; 
Theophrastus seems to have kept closer to the old Ionic view. (Olympio- 
dorus in Mefeorologica, fol. 34 b, Ideler i. 286 rotro yap ov wepimaririxov 
GANG Geoppdoreov’ ci yap [? Oeoppacreor, ci ye] Oedppacros rovro éAeyev, 
Ort 1 UroKxeyevn yy airia éoriv xrA.) 

60 d 7. @daiou nat yis. Since soda was used (in composition) as 
a soap (cf. e.g. Aristophanes /rogs 710-11 6 wovnpéraros BaXavers 
Grocott Kparovot Kuxnoiréppov | WevdoArpov xovias), I do not understand 
why A.-H. finds any difficulty about xai y#s. Soda certainly does cleanse 
from ‘ grease and dirt’. 

6048. 13 eddppocroy dv tais xoweviats wept Thy Tol oTéparos aicOyov, 
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i.e. ‘entering readily (or agreeably) into blends of tastes’, that is, forming 
an agreeable or wholesome seasoning for articles of food. 

Go e 1-2. xard Adyow [vépou]. Though it is the one reading with 
MSS. authority, xara Adyov vézou cannot be right as it stands. It cannot 
e.g. mean ‘in the words of fhe ordinance’ (A.-H.), but only ‘according 
to the formula of custom’ or ‘of an ordinance’, and neither phrase is 
intelligible. Bt. seems right in holding that the words have ansen from 
a doublelte, pee ae . But is he right in supposing xara Acyor to 
have been the original text? What would xara Acyov mean here, and 
how did it come to be explained by xara vopov? It should mean ‘ pro- 
portionately’, secundum rationem, ‘in a concatenation accordingly’, and 
this does not seem to make sense. Should we not eject Acyow and read 
Kata vopov, the words going closely with Oeodures ?? The sense would be 
that salt is ‘by usage a sacramental substance’, The reference is to its 
ceremonial uses, the particular use of which T. is thinking being pre- 
sumably the mixing of it with the barley meal (ovAdyvrat) rituaily 
sprinkled on the head of the sacrificial victim. 

With this passage should be compared Plutarch’s little essay (Quaest. 
Conviv. v. 10. 684 F ff.) on the question why Homer (/iad I. 214) calls salt 
‘divine’ (raooe & dAds Geto). Plutarch, who cites the present passage, 
read here xara vopxov dvOpurwv or car avOpwrwy vopov, and his latest 
editor would restore the latter form in Plato, regarding Aoyor as a corrup- 


tion of avwr (sc. dvOpdérwv). Plutarch suggests that salt is ‘divine’ either 
because it preserves things from ‘going bad’, or, possibly, because it 
promotes fertility. For, he says, animals breed better if fed on salted 
food, and sea-water fishes are notoriously prolific. Another remark 
comes nearer to something which may really be in T.’s mind. Men 
deify the most universal necessaries of life, water, corn, wine, &c.; and 
salt is one of these necessaries. (This is a piece of early ‘sophistic’ ; 
Prodicus regarded such deities as Demeter and Dionysus as _personifica- 
tions of corn and wine, a thought afterwards adopted and developed by 
the Stoics.) 

6o e 2—61 a 3. Td Be cowd . . . AAAerwrat. There are also certain 
compounds of earth and water which are not soluble in water but yield 
only to fire. The explanation of this is as follows. Fire cannot normally 
break up a mass of earth, nor yet can air, because the vacant interstices 
between the cubes of earth are larger than the tetrahedra of fire and 
octahedra of water, which readily pass through them. This comes direct 
from Empedocles, who taught that some of the ‘ roots’ run readily through 
the zdpot, ‘passages’, in the others, and made this the basis of his theory 
that ‘like’ is perceived only by ‘like’. The ‘unlike’ either cannot get 
into the wopo: at all or runs through them without contact. Theophrastus 
de Sensu 7, Doxogr. Graec. 300 = R. P. 177b. But the particles of 
water, being larger than those of fire and air, have to force a passage 
between the particles of earth, and so they dissolve the mass. Normally 
the earth is not inflammable or vaporizable but is soluble in water. But 


} For a parallel case cf. Aristot. ZV. 1138* 10 where we have to choose between the 
readings tov dp@ov Ad-yor and Tov alrdéy vdpyoy, the latter being pretty clearly right. 
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very forcibly compressed earth only permits a passage to the finest 
particles of all, those of fire, and is therefore soluble only by fire. 

Go e 4. yijs Gynous. The dyxo: meant are not the individual corpuscles, 
but aggregates of them, as we see from the details which follow. The 
dissolution discussed is that of a mass into its molecules, not the breaking 
up of the molecule into its constituent faces. Aristotle (?) more rigorously 
insists that whatever is ‘soluble by fire’ is water, or composed in the 
main of water (éei ov ryKra ye Geréov Kal doa THKETAL tro TupES, Ta’T éoTiv 
tdatwhérrepa, Mefeor. A. 388 32). 

Go e §. rév 8iandyey. As usual, the existence of these ‘empty’ inter- 
stices is taken for granted. T.’s whole scheme is quite unintelligible 
except on the understanding that it involves the reality of the xevov. 
The remark that the interstices in the present case are ‘too large for’ the 
tetrahedra of fire shows how useless it is to attempt to reduce the amount 
of xevoy in T.’s ovpaves to the infinitesimal. 

61 a 3-7. Thy 8 Waros ... nip. This is a momentary digression 
from the subject immediately in hand. T. explains that, on the principle 
just laid down, water which has been very violently compressed is only 
resoluble by the action of fire, while air, whether under violent com- 
pression or not, can only be broken up by fire. This is so because the 
larger corpuscles cannot get in between the smaller. Thus T. is assuming 
that there are everywhere d:axeva between corpuscles but that the d:dxeva 
of any one of the four bodies are smaller than its corpuscles. Hence in the 
normal condition of water, both air and fire can get into its d&axeva; the 
result, if air is the intruder is merely to increase the distances between 
the particles of the water (6 péy xara ra dtaxeva), but if the intruding 
particles are fire, which is tyyrexwraroy xai dfvrarov (56a 7), the particles 
of water may be actually broken up into their ‘triangles’ (xara ra 
tpiywva). This may mean ‘into their equilateral triangular faces’, or 
might include the further resolution of the faces into the ‘ primary’ 
triangles of all. It is not clear that Timaeus intends to distinguish the 
two cases. (C. W. indeed asserts that only the former is ever contem- 
plated and censures A.-H. for regarding the latter as possible. But in 
the corresponding statement about highly compressed air we are told that 
nothing can dissolve it, wAnv xara 76 orotyeiov. Now, at 54 d 5, it was 
the right-angled scalene triangle which was called the orotyeiov of fire, 
air, water. Hence it seems natural to suppose that the word is used in 
the same sense here. Yet T. can hardly mean that a tetrahedron of fire 
getting in among the corpuscles of the condensed air a/ways breaks them 
up as completely as this. Cf. 56 c 8—57 c 6, where nothing more than 
the regrouping of the equilateral triangles seems to be under contempla- 
tion. I can only conclude that T. has never definitely asked himself 
whether the process of breaking-up is supposed to stop with the resolution 
of a particle into equilateral faces or goes farther. In any case there 
is a want of uniformity between the present passage and 56d 6. We 
were told there expressly that a particle of water could be converted 
into one of fire and two of air two mvpos etre xai iw dépos. Here we are 
told equally confidently that the intrusion of air into water only separates 
the particles of water xara 7a Siaxeva, and that only if the water is not 
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under high compression. We have no right to shut our eyes to these 
inconsistencies of detail, What T. is attempting to account for in the 
present passage is, apparently, the fact that ‘cloud’, which is condensed 
‘air’, may either come down in rain, or, if the condensation is extreme, 
it bursts, and lightning (fire) comes out of it. The explanation takes us 
back to Milesian views, especially to those of Anaximenes. Cf. Aetius 
Placita iii. 3. 1-2 (Doxogr. Graec. 367) ‘Avigdpavdpos éx rov mvevparos 
ravTi ravra oupBaiver’ Oray yap wepAndbery vépa taxel Biacdpevoy éxrecy 
taf) Aerropepeca Kal Kouporytt, TOTe 1 pev pygis TOV yodoy, » O€ SeacroAn 
Tape THv peXaviav Tov véhous Tov Suavyacpov aworeAd. ‘Avagimevys Tatra 
rovrw «rd. Anaxagoras (ib. ili. 3. 4, Doxogr. Graec. 368) repeats this, 
but with a difference. He and Empedocles both regard lightning as the 
escape of rd Oepuov or das which has been intercepted in the cloud. 
For the coming down as water cf. ib. iii. 41 (Doxogr. Graec. 370) 
"Avagimevns védy pev yiverGat raxuvOevros eri wetov Tov dépos, padrov de 
éruovvayGévros €xOA(BerGa Tous GuBpovs. 

61 a 6. wdfv. Lindau proposed to read médw and St. approves this in 
his note. I agree with M. and A.-H. that such a change would be a 
corruption. There is no reason in what Timaeus says why the ‘ com- 
pressed” air should o# be broken up xara ro orotxetov by particles of fire 
colliding with it, and we need the contrast between the action of fire on the 
‘compressed’ and the ‘ uncompressed "air which the MSS. text provides. 

61 a 7—-b 6. ra 8} tov cuppeixntoy . . . cupBéBnxev. We return to the 
application of the general principles just laid down to the case under 
actual consideration, that of the compounds of earth and water. ra rov 
oc. cwudtwy IS a mere periphrasis for ra o. owpata, and should be the 
object-accusative with eiaceyv. Owing to the interposition of the péxpurep 
... Katéxy Clause rov dAov dyxov is afterwards inserted as resumptive in 
the main sentence and the words which should properly express the 
object are left standing in an anticipatory apposition. In the case con- 
templated the interstices between the particles of earth are already so full 
of particles of water that no more water can get in if the body is immersed, 
and therefore it is insoluble. But particles of fire, being smaller, can get 
in and act on the water exactly as water does on earth, i.e. they can 
force its particles asunder, so that the mass (dy«os) dilates and begins to 
‘run’ (peiv). 

61 bi. xai Bia oupmemAnpéva, etst violenter coarctata, ‘driven close 
together as they are’; i.e. what is being described takes place even 
though the particles of earth are already packed more than normally 
closely, unless the closeness of the packing reaches the point at which no 
diaxeva big enough to hold the icosahedra of water are left. It is not 
quite clear how we are to take the avrov. It might be the adverb, ‘on 
the spot’, ‘while there is water on the spot between the didxeva of the 
earth’, and I believe this to be right. A.-H. seems to regard the word 
as a genitive, in the sense of ‘a body of this sort’, used loosely where we 
should expect atréy. This is possible, but perhaps not quite so likely. 

61 b 4-5. Sep dup... dwepyalépeva, I feel bound to adopt here 
a correction which recommended itself also to C. W., dzrep vdwp yay, rovro 
mvp vowp (for the dépa) of the MSS. There is no reference to the action 
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of fire on ar here. We are concerned with the special case of those 
‘compounds of earth and water’ which can only be resolved by fire. 
The mere omission of dépa (Schneider, Bt.) will hardly suffice, since wip 
must be nominative, and we absolutely need an accusative of that on 
which the fire acts. A.-H. proposes to omit both wip and deépa urging 
that, as the words stand, there is nothing for drepyaf{oyueva to agree with. 
I cannot follow him here. The insertion of orep... tdwp leaves the 
agreement of amepyaLopeva unaffected, zip being in apposition with ra 
Tov wupos. It would be contrary to all usage, as I think, not to state the 
dvaAocyia fully and formally. Fraccaroli follows A.-H. 

61 b 6-c 2. tuyxdves . . . cupmpyrura, Two of the compounds of 
earth and water which are only soluble by fire are now mentioned, 
(2) vados, glass, and all ‘stones which are fusible’; these have more 
earth in them than water; (4) wax, and spices and aromatic bodies 
generally, which have less earth than water (no doubt, because they are 
not equally hard). As M. says, the whole theory is ingenious, but rests on 
entire ignorance of the true chemical structure of the bodies in question. 
The real interest of this section of the dialogue is historical. It shows 
how the Pythagoreans of T.’s time could contrive to work together their 
own doctrine, which had begun by the ‘one substance’ view of the old 
Milesian type, only making the res extensa the primary body instead of 
air or water, with a biology based on the later doctrine of four irreducible 
‘roots’. The bridge over this apparently unbridgeable chasm 1s laid by 
regarding each ‘root’ as having one definite geometrical figure as the 
characteristic of its corpuscles, and then allowing corpuscles geometrically 
generated by the same triangle to pass into one another. Aristotle (?) agrees 
generally with T.’s view of the second class of compounds, Mefeorolog. 
A. 3885 31 AcBarwros 5é Kai ra Toradra maparAnoiws Tois ~vAOS aTpiCet. 
drei obv TyxTa ye Oeréoy, kai Ova THKETAL LTO WupOS, TAT eotiy LdaTwdéoTEpa, 
évia 5€ Kati Kowd, olov xnpos. On the other hand, he regards vados as 
mainly composed of water, ib. 389° 8, where teAos and ABoe wodAoi 
dywvupot are ranked with the metals on the ground that mavra ravra 
ayxerat Oepnw. | 

GI c 3—64 al. xat rd pev Bh oytpacr .. . wuxvérnte wapdxerar. We 
now pass from the eiéy or variations of the ‘roots’ dependent on their 
figures, combinations, and transformations to their ra@ynpara or attri- 
butes, i.e. the sensible qualities of bodies, colours, tones, tastes, and the 
rest. md@nya means pretty much what was meant in older English by 
an ‘affection ’ of a thing. In Plato ra@npa and ra6os are interchangeable 
{the forms ra@npdrwy and raypacvw in particular being speciallycommon), 
and a wa@os of anything is whatever that thing wérovfe. Now rérovée is 
a standing word to express the connexion between the subject of which 
attributes are asserted and the attributes asserted of it, from the point of 
view of the subject. (Cf. Eushyphroio ct et rt yiyverat 7 Tt wacyxet, OvxX 
Ore ylyvopevov éore yiyverat, GAA’ Ore ylyverat yryvopevdy eotiw’ ovd ore 
waa xov €oti Tacyxet, GAN Ort Tare macyxov éori; 1b. 11 a6 Kai Kevdvveves, 
® Evéidpwy, épwropevos ro Gotov ott wor éoTw, THY péy Ovoiay pot 
airou ov BovAccOar SnrAGaoa, wabos 5€ Te wEpi adbrov Aéyev, Gre reTovGe 
Touro To oawv; Soph. 245 b 7 removes te yap To ov év elvat mws ov TavTOY 
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Ov TS Evi havetrat, kat wA€ova by Ta wavTa évos eorar; Parm. 139 € 8 ro 
Tavrov wou memovos Gpotov; 140 a 6 ovde pay Erepov ye wérovOey elvat TO 
év’ Kat yap ovrw mew Gv wrerovOor elvar 4% év.) In fact, if we express 
a proposition as a ‘function’ of an ‘argument’, the ‘argument” is 
regularly said in Greek zerovOéva: the corresponding function. The 
aafos which the subject is said werovOévac may be anything whatever 
which can be asserted of it other than the otcia or ri éoms, the ‘ what 
is it?’ which is called its 6pos. We must not let ourselves be misled into 
seeing in the word any hint of the doctrine that the ‘sensible qualities’ 
of bodies are ‘subjective affections of our sensibility’, This view was 
not that of any body of thinkers with whom Plato had any sympathy. 
The zaOypara to be spoken of are simply perceptible qualities. The 
reason why they cannot be dealt with fully at present is not that they are 
dependent on the mind of a percipient, but that to understand them you 
need to know how things interact with the tissues of his dody, and up to 
the present we have said little about the structure of living bodies or 
even about that of ‘what is mortal in the soul’. (This, as we shall see, 
means not aiaOyots but Gvuds and ériBupia 3; atoPyors, as we have already 
seen, is apparently ascribed to the soul before we come to its imprison- 
ment in its house of flesh.) Consequently, in explaining what we mean 
by light and heavy, or soft and hard, we have to make reference to the 
ways in which foreign bodies affect our own and the physiological con- 
ditions in which such encounters evoke aig@yors. Since there has to be 
sensation if we are to recognize these qualities at all (twdpyew aiobynow 
det rots Aeyopevors aei C6 Only means that the ‘ qualities ' we are talking 
of have /o de sensed, rots A. a dativus commodt), we are forced to adopt 
one of two makeshifts. Either we must pro sempore ‘postulate’ the 
existence of organic tissues and the occurrence of sensation until we 
have finished our account of sensible guadities and then go back to study 
the matters thus temporarily ‘ postulated’ more accurately, or we may 
‘postulate’ the sensible qualities as something known, proceed at once 
to sense-physiology and psychophysics, and then come back last of all 
to justify our initial postulates about sensible ‘ qualities’ (Whitehead’s 
‘sense-objects’). Timaeus holds that you are free, as you please, to 
begin with descriptive physics and go on to physiology and psychophysics, 
or to begin with these and go on to descriptive physics. But you may 
not begin at both ends at once. He proposes, for his own part, to begin 
with the descriptive physics and postpone the sense-physiology from 
reasons of order, ‘that the account of the za@nyara of bodies may follow 
directly on the attempt at a classification of the bodies ’ (é&js A€yyraz trois 
yeveow.) 

61 Cc 3. oxypao. St., Hermann, and the Ziirich editors read oyypara, 
apparently without MSS, support. The oxypacor of AFY is, however, 
plainly the decho pottor, cxjpa (shape of particle), xowwvia (composition), 
and peradAayy (transmutation) being just the three sources from which 
the endless variation in the faczes fo/ius univers? has just been derived. 
(dy again means virtually here just ‘ bodies’, exactly as when we find the 
e(Sn and yvapacr of men antithetically paired off against one another. 

61 C 7. tev wepi adpxa. Since the ‘skin’ is represented at 76 a1 as 
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a sort of ‘scum’ formed on the exposed surface of the flesh, perhaps it is 
specially the skin, which plays a very prominent part in connexion with 
aio @nors, that is meant here. 

61d 1. 1a waOyjpata dca aicOyrixd. The adjective has here not the 
commoner active signification, but the neutral sense ‘connected with 
aic@nous’, as was correctly explained by Boeckh. I cannot follow C. W. 
in holding that the wa@juara mean not characters of the various bodies 
themselves but effects produced by the bodies on a percipient (op. cit., 
p. 113). C. W. seems to me here to credit Timaeus with a ‘ bifurcation ’ 
of nature for which the text gives no justification. All through the alc @yrixa 
xa0npata are treated as rafjpata of the bodies of which we commonly 
predicate them in everyday language. He is not maintaining that either 
our bodies or our minds play any part in making the ‘sensible qualities ’, 
but merely explaining that it is only in the interaction between our bodies 
and others that we become aware of them. 

61d 5. dorw mpdérepa jpty. J.e. we will treat the existence of the living 
organism and its connexion with a yyy as that which we trrorBéueBa, 
or ask to have for the present conceded. We shall examine the ovp- 
Baivovra of this postulate, and then shall afterwards return on the trofects 
itself and account for the existence of the various tissues of the living body 
by a theory of their composition out of the four ‘ roots '.! 

61 d 5—62 b 6. wpérov peéev . . . doxev ovopa. (2) The first pair of 
‘ opposites’ to be accounted for are ro Oeppov xai to Wuypoy, i.e. tem- 
perature. This is put in the forefront, no doubt, because of the funda- 
mental part played by temperature in both physics and physiology. 
Taking ro Oeppoy first, we all perceive at once that a ‘hot’ body must 
be one which ‘divides and cuts’ our own (rv dtaxpicw xai rouny abrov 
wept TO THpa Huov évvonbévres), for we feel its aos (its distinctive ‘ heat ’) 
as something of, ‘sharp’, ‘pricking’. T. is not arguing that the 
‘sharpness’ is an ‘effect’ in the percipient and nothing more. He 
argues that in the sensation itself we directly become aware of what he 
holds to be the ‘ objective’ fact that our flesh is being lacerated or pierced 
by the ‘hot’ body. This is as wholly ‘ objective’ a process as the cutting 
of a loaf by a knife. Its occurrence is accounted for by reminding us 
of the angular shape, minute size, and high velocity our theory has 
assigned to fire. From our initial taofeors about the shape, size, 
velocity of the particles of fire, this peculiar ability to lacerate the tissues 
of the body follows at once as a cupPatvov. The wra@ypa which we call 
Oeppov is thus as strictly a wdOos of the particles of fire as the penetrating 
of a loaf is a raBos of a bread-knife. In both cases, to explain fully the 
awaOnpa of the knife or of the fire, we have to take into account what it 
does to a second body. The second body is not necessarily my own. 


_ 1 This is the view taken of the meaning by Jowett and A.-H. in their translations. 
M. and Fraccaroli suppose that the meaning is ‘let us first deal with 7d wept capa 
xai yuyiy ovra, i.e. with the wa@jpara, This seems to me wrong. td wept owya «al 
Yuxnv ovra isa periphrasis for wpa nai Yuxh. So éotw npdtepa must mean that we 
shall presuppose yuxh and gaya, with a view to coming back to the subject later. 
That which‘ one taoridera: is logically mpérepov to the ovpBaivovra one deduces from 
it. We have not yet described the human yuyn or copa, but we are going to talk 
about the action of things on them as if they were ‘known quantities’. 
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The fire divides a log of wood which it sets on fire exactly in the same 
way and for the same reason that it divides my flesh. Only it is due to 
the fact that I have a body and that my sensations are aroused in con- 
nexion with it that heat is a directly ‘sensed’ object. If I had no body, 
or none which the tetrahedra of fire could penetrate, fire would still be 
Geppov, but its heat would no more be directly revealed to me by sense 
than the distinctive character of a magnetized iron bar is. It would be 
in the coals, but it would be something inferred, not felt. 

62a 4. 8 viv Depudv Adyopeyv. As M. observed, this is another sportive 
etymology. The suggestion is that Oepuds is an altered form of an 
original *xepyds with the sense of ‘cutting small’ (cf. xépua, xepparifeww), 
connected with xeipw. (In point of fact the word represents an original 
*ghermos, our warm.) 

62 a 5-b 6. 17d 8’ évavriov rovrav . . . goxev dvopa. The explanation 
of ro Wuxpov follows; it is readily effected in terms of T.’s fundamental 
hypothesis without demanding the existence of a specifically ‘cold’ 
element with a particle of a particular structure. Hence Aristoue’s 
objection that if ro Gepuov is accounted for by the shape of the tetrahedra 
of fire, ro Wuypov ought to be accounted for by particles of an ‘ opposite’ 
shape, and that, as there is no relation of ‘opposition’ between figures, 
this invalidates the whole attempt to make the ‘sensible qualities’ ot 
bodies functions of the shapes of their particles, ig really singularly 
unintelligent. Yet Theophrastus thinks the objection good enough to 
repeat (de Sensu 87, Doxogr. Graec. 525 drowov 5¢ xai rovro’ rparov pe 
TO py TavTa Opoiws drodovvar pydé Goa Tov atrov yévous. Spicas yap TO 
Geppov ocxnpate TO Wuypoy ovx woavrus dréduxe). On Aristotle's theory, 
both water and earth are ‘cold’ as opposed to the ‘ hot’ bodies fire and 
air, but fire is par excellence the ‘hot’ element and water the cold. 
Timaeus holds that the particles of moisture from outside get into a body 
and force out the moisture already there, which has smaller particles. 
The new-coming particles cannot pack themselves into the same room 
as the smaller, but they push what is left of these into a smaller compass. 
Thus a condition of homogeneity and motionlessness supervenes on one 
of heterogenity and motion within the body, in fact, it undergoes partial 
solidification or freezing. The resistance to this solidification on the 
part of our own body gives rise to the movements we call shuddering 
and shivering (rpojsos and ftyos). The wa6os of the body subjected to the 
process is called yvxpov, and the same name is given to the foreign body 
which induces such a state. 

6227 peyadopepdotepa eiowdvra. Here again the presence of d:axceva 
is presumed throughout. 

62 b 6. 1d Spay = 70 roo the agent. This use of Spay for roe 
is not common in Attic, except in the Jegal phrase 6 dpagas, ‘the per- 
petrator of an act of criminal violence, but an increasing tendency to say 
Spav where ordinary Attic writers say zoey 1s characteristic of Plato’s 
latest style. The word belongs to the vocabulary of the Dorian dialects, 
and in Attic appears to be an old-fashioned word avoided by the stylists 
of the fourth century. (The aire in ro dpav aire is nominative, § the 
agent itself ’.) 
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62b6... Cg. oxdnpov 8d... pddtora. T. is dealing with the 
principal pairs of antithetical ‘opposites’ which played so prominent a 
part in Greek physical theory from Anaximanderon. We have disposed 
of typov. . . énpdv in our account of the typa (58 d ff.) and of Oeppov... 
yuxpov in 61d5—62b6. Wecome now to axAnpov . . . padaxov, the 
‘yielding ’ or ‘elastic’ and ‘ unyielding ’. +6 sadaxoy means that which 
‘yields ’ (ieixe), what you can ‘ poke in’, rd axAnpov what does not 
yield. Timaeus particularizes a little further. oxAnpov is that to which 
our flesh yields, padaxov that which yields to our flesh, I.e. when you 
call things hard or soft without further qualification you mean hard and 
soft judged by this standard. He adds that things are hard and soft 
relatively to one another in the same fashion, i.e. A is hard relatively to 
#8 when, without being deformed itself it deforms &, and ZB is then soft 
relatively to A. (Thus lead is softer than iron because iron deforms lead, 
not lead iron.) Now things which stand on a small ‘ foot’ (Baars) yield 
most readily. (As we should say, they are in unstable equilibrium, since 
a very slight angular displacement will raise their centre of gravity.) 
Earth, whose particles rest on a square Baars, has the figure which offers 
maximum resistance to displacement, and anything else whose structure 
is exceedingly close (rv«vov), has the same character. (That is, not having 
much xevor in it, it is relatively hard to displace.) This brings us back 
to the mistake already noted by M. of making the hardness of a body 
proportional to its density. In fact there is plainly a confusion of two 
different things, resistance to deformation in the direction of pressure and 
resistance to displacement of the centre of gravity. In practice, in modern 
times we measure ‘hardness’ in the following way, which amounts to a 
systematization of the view of Timaeus. A series of some half-score 
substances of degrees of sensible hardness ranging from very great soft- 
ness to very great hardness is taken to form an arbitrary scale with talc 
at one end and diamond at the other. These are numbered from 1 to 10. 
The hardness of any other body is then said to lie between that of the 
highest member of this scale on which it will make a scratch and the 
lowest which will make a scratch on it. As A.-H. notes, Aristotle and 
Theophrastus define hardness and softness rather differently. T. identifies 
the ‘soft’ with the ‘yielding’; they specify that it is that which yields 
‘in the direction of its depth’, Hence they both regard it as a defect of 
T.’s account, that with his definition water and air would be padaxa 
because they do not resist deformation (are not ‘rigid’), Aristotle and 
Theophrastus refuse to call them padaxa because water and air do not 
yield to pressure in the direction of their depth (are not readily com- 
pressible). The air or water which gives way before your finger only 
moves round and closes up behind it by the motion of srepiwors or 
dvrimepiotacis. The difference on this point is not merely one of 
‘words’ (A.-H.). Aristotle and Theophrastus mean to say that the real 
difference between things which feel soft to the touch and those which 
feel hard, is that the former are readily compressible. (They knew nothing 
experimentally of compressed air, and they were nearly right in thinking 
water incompressible.) Cf. Aristotle De Caelo T’, 299° 13 padaxov pev 
yap 7O els daurd Ureixov, oxAnpoy 5é rd wy treixov. T. is in error when 
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he goes on to correlate hardness directly with density, as we see from the 
case of gold and iron. 

62 c 3—63 e 8. Bapd Se xai nothoy .. . raita aina eipfjobe. We now 
come to a third pair of ‘ opposites’, heavy and light. The treatment of 
weight requires very careful study. No Greek theorist down to the time 
of Aristotle made weight a primary consideration in his account of the 
universe. No one had explained the motion of bodies by any inherent 
tendency to ‘fall’ in a particular direction. This is true even of the 
Atomists, who appear to have said nothing about the movements of atoms 
not already caught in a cosmic divy, and to have explained the tendency, 
within the div, for the bulkier atoms to find their way to the centre as a 
consequence of their greater power of retaining whatever original motion 
they happened to have. In the third century Epicurus made the weight 
of atoms the cause of their original motions, and consequently assumed 
that in the xevoy they all fall in parallel straight lines ‘down’ with a 
uniform velocity. This has the implication that there is a fixed direction 
‘down ’, which is the same for atoms falling freely in all regions of the 
universe, in fact that all atoms are falling with equal velocity in lines 
perpendicular to a fixed plane in ‘ absolute’ space. Such a theory makes 
the origination of a xoapos impossible, unless it is relaxed, as Epicurus 
relaxed it, by allowing incalculable infinitesimal rapeyxAioas or clenamina 
from the line of descent, and ought to have been a peculiarly impossible 
doctrine for Epicurus, who revived the old notion of ‘innumerable 
xoopot. In fact, Aristotle makes it a chief argument against the plurality 
of xoopor that a direction ‘up’ or ‘ away from the centre’ of one xdcpos 
would be a direction ‘down ’; or ‘ towards the centre’ of a second, so that 
e.g. earth, if there are more xdopoe than one, cannot be said to fall 
unambiguously ‘down’; its movement will be just as truly ‘up ’ as ‘down ’, 
whereas Aristotle regarded it as a fact of primary importance that earth 
is unambiguously ‘heavy ’ and has a proper motion ‘towards the centre ’, 
fire is light and its proper motion is ‘away from the centre’ (de Caelo 
A. 2768 18-276> 18). That Leucippus and Democritus knew nothing 
of the alleged ‘downward’ motion of the atom seems beyond doubt. 
Aristotle says expressly that D. held that the weight of an atom is directly 
proportional to its bulk (de Genera’ A. 326% 9=R. P. 199 a) Bapvrepdv 
Ys KaTa THY UTEpoxyny pyow elvac Anpoxpiros Exactov trav ddtaperwv) and 

heophrastus (de Sensu 61, Doxogr. Graec. 516 = R.P. 199) Bapt pew 
ovv Kat Kovmov rw peyéfer Starpet Anpoxperos, and Aristotle that he had 
never explained what the ‘natural’ movement of the atom is (de Caclo 
T. 30098 = R. P. 195 &6 cal Aevxirrw Kai Anpoxpity, tots A€yovow ae 
kweioGat Ta TpOTa TwHpata ev TO KevG Kal TO dreipw, Aexréov Tiva Kivnow 
Kat Tis  KaTa dvow avrav xivnors, cf. Aristotle PAysic. @. 2528 32 = 
R. P. 195 a). Since Epicurus arbitrarily assumed that all bodies would 
move with the same velocity in the xevov, on his own principles the relative 
positions of his atoms would never change and a world could never be 
formed out ofthem. To meet this difficulty he introduced the theory of the 
mapeyKAcots OF clinamen principrorum, according to which the atom swerves 
a little from the true line of descent at unforeseeable times and from no 
particular cause (Usener Lpicurea, pp. 199-201). Cf. Lucretius ii. 216 ff. : 
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illud in his quoque te rebus cognoscere avemus, 
corpora cum deorsum rectum per inane feruntur 
ponderibus propriis, incerto tempore ferme 
incertisque locis spatio decellere paullum, 
tantum quod momen mutatum dicere possis. 


Presumably this theory, for which no proof is offered except that 
animals have a free will of pure caprice (Lucret. ii. 256 ‘libera per terras 
unde haec animantibus exstat, | unde est haec, inquam, fatis avulsa 
potestas | per quam progredimur quo ducit quemque voluntas?’), was 
devised under Aristotelian influences to adopt the Atomist doctrines to the 
theory of an absolute ‘up’ and ‘down’, a notion only really intelligible 
if we keep, like Aristotle, to a single ovpavds with the earth at its centre, 
Aristotle is thus morally responsible for the whole subsequent secular 
confusion of ideas about weight. Adopting Plato’s preference for a 
single ovpavds, he evades the blunder of putting an earth at rest in 
‘absolute space’ at its centre. ‘Up’ now means in the direction along 
any radius of this ovpavos from its centre to its circumference, ‘down’ 
direction along a radius from circumference to centre. (Ar. is aware 
therefore, that up and down at different places on the earth’s surface are 
different directions.) Ar. then insists that two of the four ‘ simple bodies’, 
earth and fire, if left to themselves move ‘down’, i.e. ‘towards the 
centre’ and ‘up’, ‘away from the centre’ respectively. Consequently 
earth is absolutely ‘ heavy ’, fire absolutely ‘light’. As for the other two, 
water is relatively heavy, because, left to itself, it moves ‘down’ until it is 
in contact with the region of earth, air is relatively light, because, left to 
itself, it moves ‘up’ until it reaches the region next ‘ below ’ that of fire. 
See de Caelo A. 311° 16 mp@rov pev otv Stwpicbu, xabarep paiverat Tact, 
Bapv pév adds (absolutely) ro racw igiorapevov, Kovdov b¢ 1ro racw 
érimovdlov. das dé A€yw ets re TO yévos BA€rwv, Kai doors py dpporepa 
imdpye .. . dAdAws Se Bapw nat xoddoy, ols dudorepa trdpye Kat yap 
émimoAdlovel tise xai tdioravrat, xadamrep anp Kat vowp xrd. In other 
words when we call ‘ fire’ ‘light’, we do not mean simply, as we do on 
Timaeus’ view or that of our own day, that it is 2o/ so heavy as something 
else (e.g. not so heavy as water or wood or stone). Fire is not heavy a/ 
all; its lightness is no more the lack of weight than the whiteness of snow 
is the lack of black. Indeed, Aristotle sometimes uses arguments which 
imply the paradox that, no volume of air, however great, could weigh 
anything at all.’ E.g. de Caelo A. 3085 27 de re yap 6 rieiwy anp dvw 


1 This is not inconsistent with his doctrine that air is only relatively light, and 
therefore also relatively heavy. For he only means that air, though it will mount 
above the region of water, will not mount into that of fire. Air detained ‘ below * its 
‘ proper region’ will always, if unimpeded, ascend to that region, whereas water will 
not ascend beyond its own region. Hence he thinks it absurd to say that any volume 
of air whatever can be as heavy as a given volume of water. His argument is that 
‘the more there is of it, the faster it rises’, Apparently the reasoning is that even 
a small quantity of air will make its way up, if set free, from the bottom of a large 
body of water, and therefore must be ‘ lighter’ than the whole volume of the water. 
It is forgotten that all that is proved is that the air is lighter than its own bulk of 
water. 
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é€perat padrAov, Kat dAws Grwtv pépos dépos dvw éperar €x Tov VdarTos. 
(This is meant as a refutation of Timaeus, who has just been reproached 
for holding that ‘there can be some volume of air which is heavier than 
water’, and the context shows that this means only ‘heavier than some 
volume of water’, loc. cit. ©» 25 éorac rt rANO0s dépos 5 Bapirepov vdaros 
éorat.) The ‘celestial body’ of which the ‘spheres’ are made is then 
supposed to have neither weight nor lightness, as it moves neither ‘ down’ 
nor ‘up’ but round and round. 

Plato’s theory—or that of Timaeus—is the best worked out which the 
Greeks have left us. It makes weight, as it really is, a secondary thing, 
and assumes that the weight of any body depends on its position relative 
to others. <A true theory could not have been worked out in the absence 
of the all-important conception of mass as a natural invariant. (If I 
were transported to Venus or Mars I should weigh much lighter than 
I do, if to the sun, much heavier, because the gravitational ‘pull’ on me 
would be so much decreased in the first case and so much increased in 
the second, but the mass of my body would not be affected by the change 
of position.) The superiority of the Zzmaeus over Aristotle in its accoant 
of ro Bapv and 16 xoddow is just that it recognizes that there is no absolute 
weight or lightness, and consequently no division of bodies into ‘ heavy’ 
ones with a natural motion in one sense, and ‘light’ ones with a natural 
movement in the opposite sense. Even to-day this is sometimes for- 
gotten. I have found it given as an instance of something ‘ absolute’ 
in nature that the weight of a book is the same in my hand as on the 
shelf. 

62 c 5-d 4. duce ydp 54... wdvrov efvar. If we are to think clearly 
about weight, we must begin by correcting a popular error about ‘up’ 
and ‘down’. The popular belief (based on the unconscious assumption 
that the earth is a flat disk) is that there are two sharply contrasted 
regions ‘above’ and ‘below’, and that all bodies whatever (sravé 6ca 
TwWa GyKov cwparos Exet) left to themselves fall down; nobody rises ‘up’ 
except ‘under compulsion’ (dxovoiws) ; i. e. to raise it you have to over- 
come its resistance, ‘to do work against gravity’, T. does not credit 
any one with being so deluded as to maintain, as Aristotle did, that some 
bodies spontaneously move ‘up’. To correct the misconception, we 
have only to remember that the ovpavds is finite and spherical. All points 
on the circumference are equally removed from the centre and ‘similarly ' 
(Sjotws) Situated with respect to it; the centre may therefore be said to be 
KatavtTixpv ‘opposite’ each and all of them. Consequently the direction 
out from the centre along any radius is no more nor less ‘ up’, nor that in 
from circumference to centre along any radius more or less ‘ down’, than 
the direction along any other. Strictly we ought not to use the words up 
and down at all, but to speak simply of the contrasted senses of move- 
ment along any radius as ‘to the centre’ and ‘ away from the centre ’. 

This is not a new discovery of Plato. Anaximander had taught the 
same thing, not of course about his ‘boundless body’, but about our 
ovpavoes, and had very properly given as the reason why the earth does 
not ‘fall’ from its central position its icoppomia or ‘ equipoise ’, the fact that 
it is equally far from the circumference of the otpavos in every direction 
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(R. P. 20 = Hippolytus Re/ut. Haeres. i. 6, Doxogr. Graec. 559 rv 8 
ynv elvac peréwpov t76 pydevos xpatoupévnv, peévovoay dé da THY Spotay 
mavtwy arooraciv). This sound idea had passed, with much else, from 
Anaximander to the Pythagoreans, as we see from the use made of it in 
the myth of the PAaedo, where the source of Socrates’ inspiration is, as is 
generally recognized, Pythagorean (Phaedo 109 a 2 ixavi elvat atrny 
LOXEW THY OLOLOTYTA TOU Ovpavod avrod éavTe wavTy Kal THS yHS avTHAs THY 
igopporiay’ iaopporoy yap mpaypa dpoiov tives ev péow reOev ovy Efe 
padrov od Arrov otdapoce KAOnvat, Gpoiws 5S Cxov dxAwis pever). 

62d 3. év te xarayrexpd. The only point you can intelligibly describe 
as ‘ opposite ’ a point on the circumference is the centre, and this ‘faces’ 
all points on the circumference alike, and may be said to be ‘opposite’ 
any one with as much reason as it can be called ‘ opposite’ any other. 

62d 6-8. é pév ydp péoos... dv pdow. So far Timaeus had said nothing 
with which Aristotle would not agree. It is in this sentence that he 
shows his superior capacity for scientific thinking. Aristotle identifies the 
avw and xarw of popular language with the directions at any spot along a 
common radius of the earth and xocyos outwards towards the circum- 
ference and inwards to the centre. Hence he observes more than once 
that the ‘ vertical’ or plumb line, perpendicular to the horizon, is different 
at different points, and that heavy bodies, falling at different places, do not 
fall in parallel lines, but in lines vertical to the horizon at the place of 
descent (de Caclo B. 296” 19 ra hepspeva Bapy eri ravrnv ov wap’ dAAnAa 
éperar dAda zpos Gpoias ywrias, 297° 18 wavra deperar ta Bapéa mpos 
Tas Opoias ywrias, ib. A. 3115 33). But T. rightly goes on to object to 
the very use of the words ‘up’ and ‘down’ in scientific discourses. We 
should rather say simply that the ‘centre’ is not ‘below’ but just ‘at the 
centre’. The avréd with é péow is used as an indeclinable, and in fact 
an adverb, qualifying év péow, just as the same word is used as an 
indeclinable adjective in combinations like atré dixatoovry, ‘jus/ in the 
middle’. In d 10 the 4 does not mean ‘than’, but ‘or’.’ Tr. ‘and the 
circumference again is, of course, not in the middle, nor does any part of 
it differ in any way from any other relatively to the middle or to anything 
“ opposite ” itself’, In effect, though not f/oftdem verbis this amounts to 
saying that the only point that can be distinctively called ‘opposite’ to a 
point on the circumference is the centre, and this is equally ‘ opposite’ to 
all points on the circumference. 

63 a 1. icowadds. Equivalent in sense to icopporos. The word is an 
echo of Parmenides’ description of r6 édv as a sphere which is pécooer 
tcomaXrés wavy, ‘equally balanced in every direction about its centre’. 
The reflection that a symmetrical body balanced at the ‘ centre’ would 
not fall in any direction is a reminiscence of Anaximander. 

63 a 2-4. GAN ei... mpoceitwo. T. illustrates the point further by 
supposing a spherical body poised at the ‘centre’ so that every point of 
its surface is equally distant from the spherical boundary of the ovpavds 
(like the earth in the myth of the PAaedo or in the cosmology of Aristotle). 
That he speaks of this body as though he were merely imagining it, 
should confirm our view that he does not himself believe the earth to be 


1 This is also correctly pointed out by Fraccaroli. 
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really occupying such a position. Ifa man walked round such a sphere, 
he would ‘many a time be antipodal to himself, and so call the same 
direction up and down’ at different times. That is, when his feet 
are at A, an extremity of the diameter A’A, and his head at B, 
on A‘A ' produced ’, he calls the direction AB from his feet to his head 
‘up’, and the direction BA ‘down’, But when he has gone 180° and 
reached the other end of the diameter, it will be BA which he will call 
‘up’ and AB which he will call ‘down’. By the time the circuit has 
been completed every direction will have been called ‘up’ and also 
‘down’. 

wepi adré means round the oufer circumference of the supposed body 
at the centre of the otpavds, in fact, round such an earth as is described 
in the myth of the Phaedo. A.-H. supposes it to mean round the inner 
surface of the sky, but this must be wrong. If the man were supposed 
to walk round the inside of a huge ball fly-fashion, there would be no 
need to introduce the body ‘at the centre’ into the illustration ; it is put 
in to give him something to stand on. And grammatically the aird has 
nothing to refer to but the orepedy xara pécov rov wayros. (St. had 
explained the point quite correctly.) 

63 a 6-D I. Sev Se... Gwodendvorg Tdde Huiv. Timaeus next goes on 
to explain how the error of believing in an absolute ‘up’ and ‘ down’ 
has arisen. ‘ Whence these names have been borrowed and what are the 
subjects to which they really belong, by transference from which we have 
accustomed ourselves to apply this division (the division into an ‘‘ above” 
and a “ below ""Y to the otpavds as a whole (éy ols dvra cifiopefa Se éxeiva 
Kai Tov ovpavoy GAov ovrw Siatpovpevor Aéyew), must be settled by the 
following convention. (That is, we come to a convention, an agreement 
between ourselves on a preliminary point; the making of this convention 
Or trdbeors will enable us to understand the nature of the mistake 
committed by the believers in an absolute ‘up’ and ‘down’.) wtrofepevors 
has its full primary force, ‘we must agree on the following point as a 
point of departure’ for the explanation which is to follow. The époAoyia 
provides us with that common ground which is presupposed in all argument. 
To render e.g. ‘by this hypothesis’ would be misleading. A man’s 
vroGeors in the language of the fifth century is just what he regards as most 
unhypothetical, the initial postulate or set of postulates which he expects 
you to concede for argument’s sake before he proceeds to develop his 
views further. This is why the Hippocratean [epi dpyains inrpucps, an essay 
in support of the view that medicine should be pursued as a wholly 
experimental science, apart from cosmological speculations, gives the 
name trobéces to the doctrines of the various cosmologists about the 
primary body, or bodies; 1 Grdco: pév émexeipyoay wept inrpiucns Aeyew 


y ypapery, tirobeow avroi avrois vro0éuevat TO Adyw Oeppov 7 yoxpoy 7 
typov 7 Enpov 7 dAXo te & dy Bédwowy, és Bpaxd a ayovres THY apxny THs airiys 


Toiow avOpurroue vourwy T€ Kal Gavarov, Kai Tact THY auTyy, ety y dvo 
a év modo prev kai{votot) olot A€yovor KaTahavees ice dmap- 
Tdavorres .. . O10 OvK ngiovy abriy eyo Kaww7s vroGéatos SeioGar xrrX. 5 13 €zt 
5¢ ray Tov KaLvOv TpOTOY THY Trev Cyrevyroy ¢€ trofécws tov Acyov 
érave\Oety BovAopat; 15 dropéew 8 éywye, of tov Adyow exeivoy AEyorres 
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Kal dyovres éx tavrns THs dd00 emi trobeow tH Téxvynv Tiva ToTe TpOToOV 
Geparevovat Tous avOpurrous, Gomrep troribevrat. 

63 b 2-C §. eins... xatavyw. The preliminary point on which we 
need to agree is now explained. Suppose a man were in that part of the 
ovpavos where there is the main great cosmic mass of fire, towards which 
other fire tends to move, so far as it is left free to do so, in virtue of the 
principle of ‘ like to like’, i, e. in consequence of that tendency of random 
motion to end in a sorting out of like with like about which we heard at 
52 e—53 a. That is, suppose a man was in the region where the stars 
(which are in the main ‘fire’, 40a 2) are, and were endowed with the 
requisite mechanical powers, and were to weigh portions of the fire there in 
a pair of scales, erecting them in such a way that the scales themselves 
were outside the region of fire and within that of air, so that any bulk of fire 
placed in one of the scales would be detached from the cosmic mass of 
fire and ‘lifted’ into an ‘unlike’ region, In the experiment, the scales 
themselves are supposed to hang clear of the ‘ region of fire’, so that we 
must suppose the proceedings to take place at the border between the 
regions of fire and of air. If a man did this, plainly he would need less 
force to overcome the resistance of a smaller quantity of fire. Fire would 
resist the attempt to interfere with its natural tendency to drift to the 
‘region of fire’, and the more fire you hinder from drifting, the more 
force you will have to exert. (@:a@ra:, c 1, is clearly passive, not middle. 
The very reason for changing the verb, Bialopevos—Biaras, is that BiaLeo Oar 
has just been used as a middle, and that it would be ambiguous to use it 
immediately as a passive. The use of Bracfa as passive seems not to 
occur elsewhere in Attic, but it is Ionic prose style—see the examples in 
L. and S.—and Ionic, not Attic, was the language of fifth-century 
Pythagoreans. There are plenty of Ionicisms in T.’s discourse, some 
of which must be intentional. As to the tense, Veitch’s suggestion (Greek 
Verbs, s.v.) that it is an ‘ Attic future’ is very attractive. The future is 
the tense one naturally expects in the apodosis of a conditional sentence 
of this type.) The point then is that, as we should say, the ‘attraction’ 
of the cosmic mass of fire would be greater on a greater than on a smaller 
portion which one was trying to detach, and more force would therefore 
have to be used in overcoming it. (Note the assumption that weight 
is to be accounted for as the result of an ‘attraction’ of some kind.) 
The scale pan with more fire in it would be further ‘ depressed ’ in the 
direction of the cosmic mass of fire than that with less. The man 
performing the experiment is supposed to be in the ‘region of fire’, and 
he would express these facts by saying that the greater bulk tends to sink 
downwards to the place where he himself is. By ‘down’ he would mean 
in the direction of the region where his feet are planted. Similarly he 
would say that the smaller quantity of fire is ‘light’ and that the scale 
containing it tends to ‘rise’ out of the region of fire ‘up’ into that 
beyond his head, the region of air. (If once we remember that the man’s 
feet are supposed to be well in the region of fire and his head to be 
nearer, if not over, the boundary between fire and air [b 4 éreuBas én 
éxeivo] all this is obvious.) 

63 ¢ 5§-d 4. tradrdy 84 TroUro. .. xai xdrw. Now transfer this to our 
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own case. We stand (c 7 BeBares, A.-H.’s rendering ‘move’ is wrong) 
on the earth, and when we weigh bodies what we do is this! We are 
putting into our scales things made of earth or samples of earth itself 
detached from the main mass (yewdy yévy xat yay éviore airy), and 
lifting them in the direction of the alien region of air. (Here again we 
have the correct perception that it is what we call the ‘gravitational 
attraction’ of the earth which is responsible for weight.) Now our scales 
are hanging in the air and the solid bodies we weigh in them have been 
transported into the region of air. Their natural tendency is to rejoin 
‘the mass of earth. Hence it takes effort to lift them, and the more of 
such a body there is, the greater is the effort needed, and the farther 
that body will depress the pan of the balance. (At bottom the whole 
theory of the lever is involved in this perception, but we must not credit 
Timaeus with the full recognition of the principle. So far as we know, 
no one in the ancient world before the great Archimedes had any clear 
views about levers at all.) Thus we see that the case of the supposed 
man weighing fire ‘in the region of air’ is really our own case, only 
that what we weigh ‘in the region of air’ is earth. 

63 d 4-e 8. trait’ ofv . . . eipfo8w. We are now in a position to 
formulate the general principle implied in the two cases just examined. 
We see that what is ‘ light ’—easy to dislodge—in one region is ‘ heavy’, 
hard to dislodge in another. Anything is easy to dislodge from an 
‘alien’ region in the direction of its own, and the more there is of it, 
the less effort is required for its expulsion. Anything is hard to dislodge 
from its own proper region, and the more there is of it, the harder the 
task is. And by what is ‘light’ or ‘heavy’ in a given region we mean 
what is easy, or hard, to dislodge. Consequently, since ‘down’ means 
in ordinary parlance the direction in which ‘ heavy bodies ’ fall, and ‘up’ 
the opposite direction, ‘up’ and ‘down’ are also purely relative terms. 
We now see exactly what this pair of terms means. ‘ Up’ is the direction 
counter to the tendency of bodies of one kind to congregate in a cosmic 
mass, ‘down’ is the direction of this tendency itself. Hence to us, who 
live on the earth, ‘down’ means towards the earth and ‘up’ means away 
from it. But if we lived in the region of fire ‘down’ would mean 
towards /haf region and ‘up’ away from :#. So the terms ‘up’ and 
‘down ’ are purely relative to the position of the observer who uses them. 
For example, we should think of Jules Verne’s adventurers as shot up to 
the moon, but the ‘man in the moon’ would think of them as descending 
on his planet.) It must be most carefully noted therefore that Timaeus 
does not, like Aristotle, identify ‘down’ with the direction of the centre of 
things and ‘up’ with the direction away from the centre. We have 
already been told that the on/y proper names for these directions are ‘to 
the centre’ and ‘from the centre’. It follows, then, that light and heavy 
are purely relative terms too. That is heavy which it is hard to shift into 
a foreign region, that light which it is easy to shift. Hence we, who 


1 Sucrdyevo in 63 ¢ 7 of course means ‘weighing’, the force of the &a- being 
that you put the weights into one scale, the body weighed into the other, and so — 
balance the two ‘earthy bodies’ against one another. Translators, except Fraccaroli, 
wrongly render ‘ separating’. 
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live on the earth, call earth heavier than fire or air, and a big stone 
heavier than a small one. But if we lived in the region of fire we should 
fined it much easier to expel earth from our neighbourhood than fire, and 
easier—it is assumed—to expel a big stone than a small one. So we 
should then call fire heavier than earth and, I suppose, a small stone 
heavier than a large one. The key to the whole doctrine is to under- 
stand that to an observer anywhere in the universe ‘up’ means out of 
his own ‘region’ into the adjacent region. (Timaeus, however, might 
have found it a little harder to decide exactly which direction is ‘up’ 
to a dweller in air or water.) 

63 € 2. cat wAdya, ‘ athwart ’, ‘inclined’, as opposed to vertical up or 
down motion. It would be possible under the definition that the direction 
which A, from his point of view, calls ‘up’ should neither coincide with 
B's ‘up’, nor be what # calls ‘down’, but should make an angle with 
B's vertical, just as on earth the direction which is vertical for London, 
makes an angle with that which is vertical for Paris or Vienna or New 
York. T.’s remarks will gain in ‘ actuality’ if we remember the evidence 
we produced to show that he seriously regards the planets as all inhabited 
by {oa Aoyixa Ovyra. 

It will be seen that the theory of Bapt and xovdoy ascribed to T. is 
completely logical, and is really in the true line of thought which 
ultimately leads to our modern notions about gravitation, though no 
genuine theory of gravitation can be worked out without the notion of 
mass, which was introduced to the world in 1687 in Newton’s Principia. 
But Pythagorean and Academic science was moving as directly in the 
direction of Galileo and Newton as in that of Copernicus and Kepler, 
and it is a tragedy of the human intellect that Aristotle and the Stoics, 
with their crude Ionian prepossessions, were able to arrest the tendency 
as thoroughly as they did. 

Plato’s exposition must be carefully distinguished from the theory of 
weight which Aristotle forced on science very much to its detriment. 
The two agree only on one point, viz., that the great cosmic aggregates 
of the ‘roots’ have their own proper regions, and that matter out of its 
‘region’ tends to move thither. The differences are (r) Plato is careful 
to make Timaeus distinguish between the terms ‘up’ and ‘down’ and 
the terms ‘away from the centre’ and ‘towards the centre’; Aristotle 
identifies ‘down’ with ‘ towards the centre’ and ‘up’ with ‘away from 
the centre’. Hence Plato’s account of ‘up’ and ‘down’ still applies if 
you believe in an infinitely extended universe ; Aristotle's account is un- 
meaning except on the supposition that there is one finite ‘world’ with 
the earth at its centre. (2) Plato accounts for the movement of each 
kind of body to its proper region by supposing that fire is ‘ attracted’ to 
the great cosmic mass of fire, earth to that of earth, and so on; Aristotle 
made the motion not one towards the appropriate aggregate of body but 
to a certain ‘region’ in absolute space. Hence his singular theory of the 
absolute lightness of fire. The theory is, in fact, that this ‘element’ 
tends to rise in virtue of its own mass. Thus the idea of ‘ gravitational 
attraction ’ was for centuries expelled from natural philosophy. 

Aristotle has attempted an unfavourable criticism of the theory of 
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weight given in the Zimaeus, and it is also attacked at some length by 
Theophrastus in the Fragment de Sensu. Aristotle's criticisms are given 
at de Caelo A, 30853. ‘Some treat of lightness and weight in the way 
in which it is written (rvyydve: yeypappévoy) in the Zimaeus. They hold 
that a body composed of a greater number of the same constituents (é 
wrewvwv Tov atrav) is heavier, one composed of fewer (é éAarrovwy) 
lighter... a thing being heavier in virtue of a greater number of equal 
parts. In the same way too, they say, lead is heavier than wood. For 
all bodies are formed of certain identical constituents (é« rwwy trav atrorv) 
and of one material (yuas vAns), though it seems otherwise. But these 
distinctions take no account of adso/uée weight and lightness (otrw & 
Sup pevwv ovK eipyrar Tepi TOU arTAGSs Kovov xai Bapéos). In point of fact 
fire is always light and always moves up, earth and all earthy bodies always 
move down, i.e. towards the centre. Hence it is not because of the 
fewness of the triangles of which they say a thing is composed that fire 
has a natural upward motion (dyw dépeoOar wépvxer). If that were so, 
a larger volume of fire would move less and would be heavier, since it 
contains more triangles (7rrov dy épépero xai Bapvrepov ay Hv ex wAEtovwr 
ov tTptyovwv). But what we actually see is the opposite of this ; the more 
fire there is, the lighter it is, and the more rapidly it moves upward (dcw 
yap Gv 7 mAciov, xovpdrepov éori ai dvw péperac Garrov). And so, too, a 
small quantity of fire will be carried downward faster, a larger quantity 
more slowly. Besides, since on this view what has fewer of the homo- 
geneous parts (ro pév éAdoow Exov ra Guoye7) is lighter, what has more, 
heavier, and air, water, and fire are all composed of the same triangles, 
the only difference being in the number of them (aAAa duadepew ddrcyornn 
xai 7A7Ge.)—this being why one of these (elements) is lighter or heavier 
than another, there will be some volume of air which is heavier than water 
(€ora: re mAnOos dépos & Bapvrepov vdaros éora). But what actually 
happens is clean contrary (ovpBatver 5¢ wav roivarriov) A greater 
quantity of air always rises more (dei re yop 6 mAciwy anp avw Péperat 
padAor), and any portion of air, however small (Griovv a€pos pépos), rises 
from water. This criticism shows Aristotle at his very worst. He 
actually maintains that no volume of air can be as heavy as the smallest 
volume of water, and makes it an objection to Timaeus that he ascribes 
weight to all bodies. His other point is that the greater the volume of 
imprisoned air or fire, the greater is the rush with which it escapes. 
From this he intends it to be inferred by analogy that a larger stone will 
fall from a given height faster than a smaller one. (This is the teaching 
of the P&ysics, though, as we know, it is, in fact, false.) The point he 
means to make against Timaeus is that when e.g. stones fall from a 
great height, the greater mass of stone is more easily dislodged from the 
‘region of air’, and should therefore, with the definitions of Timaeus, be 
pronounced lighter than a smaller mass, but that this is contrary to 
common sense, Now thisis nota fair point. It depends on ignoring that 
pure relativity of the notions ‘ light’ and ‘ heavy’ on which the definitions 
of Timaeus insist. T. does not deny that it is easier to dislodge a big 
stone from the region of air than a small one. (It is possible that he 
shared Aristotle’s belief that the big stone falls faster than the small one.) 
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His point is that the facts which lead us to call the big stone the heavier 
would be a reason why an azr-dweller should call it the lighter. His 
definition was, ‘ that is heavy—relatively to its own region—which it is 
hard to dislodge’. Aristotle's counter-examples are both taken from a 
process of removing something not from its ows, but from an alien, 
region. Hence they have no relevance against Timaeus. They only 
show that Aristotle could not or would not understand that weight is 
relative to a given ‘region’, or, as we should say, to the situation of a 
body in a given gravitational] field. The whole polemic against the 
Zimacus is thus a mere petitio principii, as it turns on assuming those 
notions of absolute weight and lightness which Timaeus rightly dismisses 
as unmeaning. The plain truth is that, with all Aristotle’s eminence in 
zoology and biology, the unmathematical cast of his mind makes him 
about the worst of physicists. When he discusses a subject where his 
own early training stands him in stead, such as the physiology or the sense- 
psychology of the dialogue, his criticisms are ona very different level. 

The criticism of Theophrastus is to be found in de Sensu 88-9 
(Doxogr. Graec. 526). Another text of the passage with English version 
and notes will be found in G. M. Stratton, Greek Physiological Psychology, 
London, 1917. In the commentary in Professor Stratton’s volume there is 
also included a rendering of the passage by myself with a detailed dis- 
cussion of its meaning. There is a disagreement between Professor 
Stratton and myself about the text and interpretation of one clause, and 
I do not now feel confident that Professor Stratton was not right on the 
point in dispute. Fortunately it does not seriously affect the main 
argument, so I venture to reproduce here my own rendering of the 
sections, 

‘He has defined heavy and light not universally, but for the special 
case of earthy bodies (otx dds, GAN’ éri tov yewddv). For it is 
generally held that of them the heavy is difficult, the light easy, to 
remove to a foreign region. But fire and air are held to be, and really 
are, light in virtue of their motions /o their proper regions. Hence it will 
not be true that what contains fewer homogeneous parts is always heavy, 
and what contains more, light. [Professor Stratton follows Philippson in 
transposing the words “heavy” and “light” in this sentence. I have 
followed Diels in regarding the MSS. reading as correct, and have 
attempted to explain it in my note on the passage in Professor Stratton’s 
Commentary.| Fire is, indeed, lighter the more there is of it, but if the 
fire is placed “‘ on high”, both the statements will be applicable, if it is 
placed here on earth, neither. It is the same with earth, for the greater 
volume will descend more rapidly from ‘‘on high”. Thus earth and fire 
are not [i.e. are not by the account of Timaeus] absolutely heavy and 
light respectively, but each with reference to the region. And earth does 
not behave alike “ here ” and “ there ” }, but in opposite ways. For ‘‘ here” 
it is that which contains fewer, “ there ’’ that which contains more, of the 
homogeneous parts which is lighter.’ 1 may quote the following remarks 
from my notes on the passage : 

‘The mazn point is that Plato’s definitions make Aeavy and igh purely 

1 Accepting from Diels the correction of tyravéa wal to tvravéa Kiker. 
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relative to the standpoint of the observer... . We call air light because it 
escapes readily from the surface of the earth, and stones heavy because 
it takes an effort to throw them into the air and they fall back again. An 
observer placed in the upper atmosphere high above the earth’s surface 
would ... call stones light because it requires no effort to expel a stone 
from that region, and air heavy because you couldn't easily expel it. 
Aristotle and Theophrastus object that in their opinion light and heavy 
are absolute terms. Light is what tends to mount, heavy what tends to 
sink. The whole criticism turns on their belief that up and down are 
fixed directions in absolute space. .. . But Plato is wrong (i. e. according to 
Theophrastus) in giving a definition from which it would follow that, from 
an assumed position in the upper sky or among the stars, fire could be cor- 
rectly described as heavy.... It is true that fire would be as hard to 
expel from its region as earth from its, but, for all that, fire is dghs, 
because it tends to move ‘“‘ away from the centre”; there is zo standpoint 
with reference to which it can be called heavy.... The main point to 
be clear on is that from the Aristotelian point of view you must not say at 
all that one stone is light and another heavy, but only that the one is not 
so heavy as the other. Earth is always heavy, no matter where you are 
supposed to be looking from, and the greater its volume, the greater its 
weight. Fire is always light, and the greater its volume, the greater its 
levity.’ For a full commentary on the passage J may be allowed to refer 
to my own and Professor Stratton’s notes, op. cit. 213-19.' It is clear 
that Theophrastus is only repeating the points of the Aristotelian criticism. 
This remains so, whatever view may be taken about the text of the clause 
over which Professor Stratton and I disagreed, or about our divergent 
interpretations of the reference to ‘ both of the statements’ ascribed to 
Plato. I originally took—TI do not feel so confident on the point now— 
the two statements to be the definitions of xot@oy and Bap respectively ; 
Professor Stratton takes them to be (a) the two definitions combined, (4) the 
statement, which he gets by correcting the text, that the more ‘triangles’ 
a body contains, the heavier it is. (But if Theophrastus ascribed ‘hus 
statement to Plato, as Aristotle seems to do, he was inaccurate, since 
Plato’s whole point is that every body which is light in some region is 
heavy in some other, and vice versa. Hence you could not, on his theory, 
say unambiguously: ‘what has more triangles is heavier’. You would 
need to add, ‘in its own region’. Still, Professor Stratton may very con- 
ceivably be right, for neither Aristotle nor Theophrastus seems able to see 
at all clearly what the ‘relativist’ views of Timaeus about weight really 
mean. Yet, if Theophrastus made the much less cryptic criticism which 
Philippson restores to him, why was his text ever corrupted ?) 

63 e 8—64 a1. \eiou 8’ ad... wapdxerar. The fourth pair of ‘ oppo- 
sites’ considered is ‘rough and smooth’, which may be very briefly dis- 
missed. Roughness is hardness (oxAnpérys) plus unevenness of surface 
(dywuaddrns), i.e. an uneven hard surface feels rough ; smoothness comes 
from evenness (dpaAdrys) plus density (avxvdrys), i.e. an even surface 
which is close-grained or close in mesh feels smooth. With the clause 
oxAnporys .. - petxGetoa we have to understand a ro pev antithetic to the 


1 J have modified the wording of the remarks slightly to make it more accurate. 
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following ro dé. For the selection of the first three évayréa considered 
by Timaeus as the fundamental ‘ opposites’ in nature, cf. Aristot. PAysic. 
©. 260) 7 ére 8é wavtrwv tov TaPnpdrwv apy} TiKvwcts Kal pdvwos’ Kal yap 
Bapv xai xovdov xai podaxov xai oxAnpov Kai Oeppov ai Yuypov wuKvornres 
doxovot Kai dpaorytes elvai tives. mixvwors O€ Kal pavwots ovyKptots Kal 
duixpiots, xa’ Ss yeveots xat POopa A€yerat THY ovoLoY. 

64a 2—65 D3. péywotoy Se... nardinka. We nowcome to a matter 
which is of the first importance because of its intimate connexion with 
ethics, the psycho-physiology of pleasure and pain. Comparison with 
other dialogues, such as the Phaedo, Gorgias, and Republic, and above 
all PAzlebus, will show that the doctrine expounded is not merely part and 
parcel of Pythagoreanism, but is, in its main features, the view of Plato 
himself, and some of its ethical] consequences are of the highest moment. 
On the strictly psycho-physiological side the discussion of pleasure and 
pain given here is the fullest and most illuminating to be found in Plato’s 
dialogues. At the same time we shal] see reason to hold that in its main 
lines the theory is so far from being a discovery of Plato that it goes back 
to Alcmaeon, the founder of Greek psychology; this explains how 
Socrates can be habitually represented as presupposing it without any full 
explanation. 

First it may be desirable to comment on one or two matters of 
language. 

64 a 2-6. péyotoy Se... dyes. The theory is only offered as an 
account of the causes of pleasures and pains which accompany our per- 
ceptions of the ‘ opposites’ just described (éy ois deAnAvGapey, i.e. percep- 
tions of hot, cold, hard, soft, heavy, light, rough, smooth) and other 
sensations, There is no attempt to extend it to pleasures and pains 
attendant on non-sensuous activities. It is important to bear this in 
mind in judging of Aristotle’s well-known criticism that the Platonic 
formulae about pleasure only hold good of ‘ bodily’ pleasures. As Plato 
never uses them except of the cwpartxat ydovar, we May presume that 
Aristotle is intending to criticize not so much Plato's own theory as an 
illegitimate extension of it. The antecedent to the daa of a 4 would be 
an ‘understood’ éy azagw, ‘the source of pleasures and pains in the 
cases we have examined and in all those which, involving sensations 
received through members of the body, involve also (xac) pleasures-and- 
pains in our members accompanying the sensations ’. 

64 a 6-b 2. 68’ ody... mpdc8ev. The expression ro rs evxurov Te 
xat Svoxuyrov diucews is the usual periphrasis for ryv re evxivytov Kai 
dvoxivyrov dvavy, ‘the mobile and the immobile’ (not, as A.-H. renders, 
‘the source of mobility and immobility’, The mistake leads him to mis- 
translate the orc as though it were 7). Tr. simply ‘ reminding ourselves of 
the distinction already made between the mobile and the immobile ’. 

64 b 2. tatty. That is, the right method of discussion is always to 
begin by being clear about the division of our subject-matter into two well- 
constituted classes, one marked by the presence, the other by the absence, 
of an unmistakable and distinctive character, such as evxuwyoia in the case 
under discussion. ‘The best comment on the remark is the instruction 
given by Socrates Philebus 16 c 10 detv ody yas rovTwy ovTw dtaxexoopy- 
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pévwv det puay ideav wept wavros éxdorore Oepevous (yrecv—evpynoey yap 
évodoav—éay ovy peradraBwper, pera piay Svo, «& mus eici, oxoweiv, ci Se 
p Tpets, 7 Twa GAXov dpOpor, xai trav by exeivwy ExacTov madAw wcavrurs, 
péxpurep ay TO kar’ apyas éy pry ore by Kat woAAG Kai adrepa dots povoy idy 
rts, GAAG Kai 6rédaa. The method (d:aipects xara yevn) is usually spoken 
of as something peculiarly Academic, but in this very passage of the 
Philebus (16 c 5-10) it is said to have been bestowed on men by the gods 
did rivos Hpopnbéws apa havordrw rivi mvpi, and to have been received by 
the maAatol, xpetrroves Nady Kal éyyurépw Gedy oixodvres, an unmistakable 
allusion to Pythagoras and his followers, so that Plato means us to believe 
that in principle it goes back to the Pythagoreans. Hence he can make 
Timaeus refer to it as something familiar. 

64 b 4. Sta8i8wm. A.-H. translates as if there were a comma after 
the word, understanding zd6os as the object to the verb. Thenthe words 
popta érepa.... atepyafopeva would be an ‘ epexegesis ’ in apposition with 
the subject of the main sentence, and popia consequently grammatically 
nominative, ‘the mobile . .. passes round the wa@os, one part producing 
the same identical effect on a second ’ (as has already been produced on 
the first). This is a possible view, and we have an exact parallel at 64 c 1 
infra ov SudiddvTwv popiwy popios dAAwy GAXows TO rparoy mafos. But 
Timaeus seems rather to seek than to avoid variety of phrasing, and for 
that reason, I think it preferable to suppose that peépea is the object-accu- 
sative to dtadidwor, so that the sense is ‘ when even a slight modification 
affects the naturally mobile, it (76 xara g@vow evdxtvyrov) sets up a circle 
of parts, each of them affecting the next in the same way (in which it 
has been affected itself)’. 3 

64 b 6. thy Sivapiw = ‘the quality’ (in the wide Elizabethan sense), 
‘the character’ of that which caused the disturbance. Svvages in this 
sense is not infrequent in the Hippocratean corpus. Cf. Ilepit apyains 
intpixns 16 Yvyxporyta 8 éyw xat Oepporyra racéwv nxiota tov Suvayiov 
vouitw Suvacreiew év re copart; epi Pics dvOpwrov (Kithn) i. 354 ras 
yap av eouxdra ein Tatra GAAyAotw; dv oUTEe Ta XPwWLaTAa Spon aivera 
Tporopwjpeva, oUTE TY XEtpt Wavorre dpota Soxéa elvat; ovre yap Oeppa 
Gpotws €otw ovre Yvypa ovre Enpa ovTe typa. dvayKxyn Tolvuy ort ToTOLTOY 
SundAAaxrar dAAnAWY Thy env cal THY SUvayuv py by attra elvaz. So below 
at c 6—7 dia 7d wupos dépos re ev avrois dvvapw eveitvar peyiorny = ‘ be- 
cause in them there is most of the quality of fire and air’. 

64 c 7. 7d 84 ris \Sovis xat AUnys. Not the direct object-accusative 
after the verb, since you could not say, e.g. duavocicOa ryv Hoorn, ‘to 
think of pleasure’. The accusative is adverbial and ‘internal’; ‘in the 
matter of pain and pleasure ’. 

64 45. ta wepi thy sp adrhy wabypara, The wepi c. accusative is 
the usual periphrasis for a genitive, and oys means, again, the ray of 
light supposed to issue from the eye and to be the actual ‘organ’ 
of vision. Thus the phrase means ‘what happens to the visual 
ray’. ; 
64 d 7. cuppuds does not mean ‘cognate’ (A.-H.), but has its 
regular sense ‘adhering to’, ‘grown into one with’. ‘T. refers to his 
former statement that the ray issuing out through the eye 1s a member, 
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though a temporary member, of our body (cf. 45 4 ovpmayés yevopuevor). 
The similar word ovydvurov in Plato, so far as I can see, always has the 
same meaning. 

Now for the theory itself. It is this. A disturbance set up at the 
periphery of the body may be propagated inward until it reaches ro 
dpovipoy, ‘the seat of consciousness’ (which will subsequently be identified 
with the brain). T.’s rather maf assumption is that the disturbance is 
passed on in its original form to this centre. This happens when the 
first disturbance arises in a mobile part of the body, i.e. in a part com- 
posed largely of air and fire, as is the case with sensitive organs like the 
eye andthe ear. The consequence is a sensation. But if the first dis- 
turbance happened to a part of the body which is mainly made of the 
less mobile ‘roots’ (such as a bone or a hair, which are largely com- 
posed of earth), no moderate disturbance is propagated inwards to ro 
dpdsviwov, and this is why hair and bone are insensitive. Further, dis- 
turbances have two directions or senses. They may tend to throw the 
part of the body affected into a condition which is zapa dvoww, upsets its 
normal equilibrium, or they may tend to restore this normal equilibrium 
after previous disturbance. If the disturbance or the return from dis- 
turbance takes place very gradually and gently, this gives rise to no pain 
or pleasure, though it may originate a clearly apprehended sensation. 
Thus, whenever we see anything, the ray of light from the eye, which is 
actually a part of the body, is cus by the object seen. But the process is 
so gentle that, though it gives rise to very distinct colour-sensations, it 
causes no pain. We don’t ‘feel’ the cut, though it is as real a cut as one 
inflicted on the flesh by a knife. But a rapid, sudden, and voluminous 
(aOpcov, d 1) disturbance of the normal equilibrium of the body is always 
painful, and a rapid, sudden, and voluminous restoration of the equilibrium 
after disturbance is always pleasurable. Thus a wound or burn is 
markedly painful because it is such a disturbance. As the wound or burn 
heals, there is a restoration of our @vors or normal condition, but this is 
not felt as pleasurable, because it takes place slowly and gradually. 
Hence, though to recover from a bad burn is to return to g@vars, we do 
not feel any particular enjoyment as the burn heals, On the other hand, 
a disturbance of dvais may be slow and gradual and so give rise to no 
pain, but the recovery from the disturbance may be sudden and violent. 
Then we get a pleasure not preceded by pain. An example is afforded 
by the intense pleasure yielded to some persons by sweet smells. 
T. means to suggest that in the absence of such smells there is some 
process of organic waste in the body, as there is when we go for a long 
time without food. But we do not feel any disagreeable hunger for per- 
fumes because this process of depletion is so gentle and gradual. The 
sudden reversal when we are assailed by a massive or acute sensation of 
fragrance is, however, on the theory, as we find it to be in experience, 
markedly pleasant. 

The main points are thus two. (1) The theory is only applied to 
pleasures and pains arising from the state of the bodily organism. There 
is no suggestion that it is meant to apply to pleasures and pains which 
have a mental source, such as the pleasures of learning or the pains of 
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remorse. We are carefully told at the outset that the pleasures and pains 
discussed are organic in origin (epi dAov To capa). 

(2) The drift of the whole theory is exactly that of the discussions of 
pleasure in the PArlebus and Republic ix. It is an attempt to apply in 
psychology the medical formula that our bodily life has an alternate 
rhythm of xévwors, depletion, the falling of the quantity of some funda- 
mental constituent in the body below the level required for health, and 
dvatAnpwors, ‘filling up’ of the depletion. Thus hunger arises when 
there is not enough of the ‘dry’ in the frame to balance ‘the moist’, 
thirst when there is not enough of ‘the moist’ to balance ‘the dry’. 
Eating when hungry, drinking when thirsty is taking in a stock of the 
‘dry’ or ‘moist’, as the case may be, from without, and so re-establishing 
the proper balance. More serious and protracted disturbances of the 
balance are what we call diseases; thus dropsy is a permanent condition 
in which there is an overplus of the ‘moist’, a non-intermittent fever 
a condition in which there is a great overplus of the ‘hot’, and so on. 
The object of medical treatment is to restore the balance, and that is 
why diseases are cured by ‘opposites’. Thus since the dropsical patient 
has too much of the ‘moist’ in him, you cure him by remedies which 
are ‘dry’, increasing the ‘dry’ in him at the expense of the too abundant 
‘moist’; you cure ‘fever’, for the same reason, by remedies which 
increase the ‘cold’ in the patient at the cost of the ‘hot’. This is the 
view of disease which underlies the ‘ allopathic’ doctrine in medicine ; it 
amounts to the view that all medicines and all surgical operations are at 
bottom of the nature of ‘purges’, The theory goes back in the end to 
the famous medical man Alcmaeon of Crotona, the founder of psychology 
and discoverer of the functions of the brain, who lived in the latter part 
of the sixth century (Aristot. A/e/. A. 986° 29) and was intimate with the 
Pythagoreans. Alcmaeon’s view was that ‘health is kept up by the 
balance of powers (igovoyin) in the body, the moist, the dry, the cold, the 
hot, the bitter, the sweet, and so on. The monarchy of any of these 
causes disease, because the monarchy of one destroys its opposite’. 
(Aetius Placi/a v. 30. 1, Doxogr. Graec. 442 = Alcmaeon Fr. 4, #7. d. 
Vors® i, 136 “A. ras pev tyetlas elvat ouvextixny rHv igovomiay tev 
Suvapewy, Uypov, Enpov, Yuyxpor, Oeppov, muxpov, yAvKéos nai Tav Aowray, THF 
5” év avrois povapyiay vooou rourixyy’ POoporowy yap éxarépov povapy tay.) 
From Alcmaeon the theory passed to the Sicilian school of medicine 
through Pythagoreanism and Empedocles. It is commonly presupposed 
by both Plato and Aristotle, and is one of the sources of their common 
doctrine that dpery (the health of the soul) depends on a ‘right mean’ or 
balance in our feelings and appetites. .Alcmaeon, as we saw, was the 
ultimate source of the doctrine of the circles in the soul. Later on we shall 
find Timaeus adopting his discovery of the central place of the brain in 
the sensori-motor system. It should also be remembered that he was the 
first to dwell on the distinction between sensation and thought. (Theo- 
phrastus de Sensu 25, Doxogr. Graec. 506 = R.P. 66¢ dyOpwrov yap 
dyot trav ddAAwy dtadepew are povov Evvinat, ra 8’ dAAa aicOdverat pey, ov 
Euvinow 5é. Cf. the allusion of Socrates, Phaedo 96b4 9 rovTwy pe 
ovdev, 0 8 éyxepaddos éeorw 6 Tas aicOyces tapéxwy Tov axovew Kat Opay Kai 
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doppaiver Gat, dx rovrwv 5é yiyvorro pyynpyn Kai Sdga, éx St prnuys «at dogs 
AaBovorys To Hpepeiv, kara ravra ylyverPar érvorynpny;) It is historically 
right that there should be a large dose of Alcmaeon in the teaching of 
Timaeus. All that is known of him will be found collected and discussed 
in Beare’s Greek Theories of Elementary Cognition. (The other chief 
medical school of the fifth century, that of Cos. to which Hippocrates, 
the most famous of all Greek physicians, belonged, was distinguished 
from the Sicilian precisely by the view that medicine should be based 
wholly on minute experimental knowledge of facts, not, like the system 
of Alcmaeon, on an a prior cosmological theory.) 

The general result then is that so far as pleasure and pain due to the 
bodily condition of the organism are concerned, Plato always adopts the 
type of theory, still represented in modern times, which connects pain 
with disturbance of normal conditions, pleasure with return to them. 
Thus he would presumably have sympathized with the modern view 
which makes pain depend on waste, pleasure on repair of organic tissue, 
(For a discussion of the difficulties which beset the theory see Stout 
Analytic Psychology, Bk. II, c. 12. Stout’s own theory, which is on more 
Aristotelian lines, is not, however, free from its own serious difficulties, 
nor, indeed, is any which has been yet advanced.) 

We may now consider the connexion of the psycho-physical doctrine 
of xéywors and dvarAnpwors with the ethical theory about pleasure ex- 
pounded most fully in the ninth hook of the Republic and in the Philedus, 
though equally implied in the PAaedo and Gorgias. The general theory 
is already taken for granted in the Gorgias, a dialogue pretty certainly 
older than the Repudiic. Socrates there employs the dvarAnjpwors doc- 
trine for the purpose of criticizing the view, championed by the otherwise 
unknown politician Callicles of Acharnae, that happiness consists in having 
violent passions and glutting them to the full. This, Socrates says, is the 
life not of a man but of a yapadpids, a bird fabled to be so voracious that 
it evacuates as fast as it eats (Gorgias 494 b 6, and scholium tm /oc.; the 
lexicons identify the creature with the stone-curlew). It is also, Socrates 
says, what is meant by the story of those who are punished in the next 
life by having to draw water eternally in leaky pitchers. For this inter- 
pretation of the story, Socrates appeals to a xopuas dvjp, tows Suxedds THs 
n 'ItaXdcxds (Gorg. 493 25, where, as the xopapos dvjp and the SuxeAds are 
mere echoes of the well-known drinking-song of Timocreon, SixeAos 
xopyos dynp | worl ray parép Epa, the allusion is certainly to an Italian 
Pythagorean, presumably to Philolaus, who had been teaching Pythago~- 
reanism in Thebes not many years before the end of the fifth century, 
Phaedo 6t d-e). The pitchers mean ‘that part of the soul in which our 
éreGupins are’ (Gorg. 493 01 rovro ris Yuyis ob al érOupia eioi,—a plain 
ascription of the doctrine of the ‘ tripartite soul’, to the Italian Pythagorean 
in question), and the fool's pitcher has a hole in it, ‘ because he is insati- 
able’ (6a ryv drAnotiav). This, we observe, presupposes the idea of 
pleasure as a ‘filling up’, dvarAnpwous. The life of cultivating violent 
éx Ovpias, and trying to get gigantic satisfactions for them, the ideat of the 
robuster type of Hedonist, is a ‘fool’s game’ because the ‘ filling’, as in 
the case of the xapadpws, runs out.as fast as it is put in. So the pitcher 
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never really gets full at all) Thus the Gorgias definitely represents the 
deplenishment-replenishment theory of pain and pleasure and also the 
doctrine of the three ‘ parts’ of the soul as Pythagorean. Plato is cer- 
tainly right on the first of these points, as we see from the con- 
nexion with what is known to have been the view of Alcmaeon about 
ixovopin. Presumably, then, he is right on the second point too. This 
being so, the modern construction which represents the doctrine of the 
tripartite soul as invented by Plato as a justifiable reaction against the 
alleged ‘intellectualism ’ of Socrates must be dismissed. We must recog- 
nize that the doctrine is a genuine piece of fifth-century Pythagoreanism, 
and that there is really no good reason why it should not go back to the 
famous apologue of the ‘Three lives’, attributed by ancient tradition to 
Pythagoras himself (Diogenes Laert. viii. 8). Hence we may be 
reasonably sure that Socrates really did make use of the idea for his own 
purposes, as Plato repeatedly makes him do, and we can understand, what 
on the current modern theories is perplexing enough, that Timaeus, who 
is assumed to have heard of the matter for the first time from the 
‘Platonic Socrates’ twenty-four hours earlier, makes the doctrine the very 
foundation of his own psychology in the present dialogue. In the PAaedo 
we have at least one allusion in which the same psycho-physical doctrine 
is tacitly presupposed as familiar to Socrates’ whole audience. When 
Socrates says (60 b 3-¢ 7) that it seems a paradox (drooyv) that pleasure 
and pain are so connected that one treads on the heels of the other, as 
though they were two bodies with only one head (wowep éx pias xopud7s 
nppevw Ov dvre), he is thinking of their connexion with the alternate 
rhythm of waste and repair, disturbance and restoration of the icovomia 
in the body, though this does not need to be explained, precisely because 
his principal auditors, Cebes and Simmias, are themselves disciples of the 
Pythagorean Philolaus. 

In Republic ix (583 b—587 e) the doctrine of xévwors and dvarAnpwors 
is employed for the purposes of the third and most searching of the 
arguments by which the life of the philosopher-king is shown to be, even 
on hedonistic grounds, preferable to any other. The contention is that 
physical cravings, and the ambitious man’s craving for riz, distinction, 
are xevwoes, States of depletion. Food and drink repair the ‘depletion’ 
of tissue in the body, and are ‘ fillings up’ (585 a~b). Ignorance again is 
a xevorns, a State of emptiness, in the mind, and knowledge a ‘ filling up’. 
Inasmuch as truth is more real than food and drink, to be filled with 
knowledge and wisdom is more truly to be filled than to be filled with 
meat and drink, —it is a filling with ‘living bread’ and with water of which 
whoso drinks will not ‘thirst again’. Again, because the soul itself is so 
much more real than the body (585 b—d), the filling of the soul is, for 
a second reason, a more real filling than that of the body. Since then, 
by the agreement of all parties to the argument, pleasure is being filled 
with ‘ what is naturally appropriate ’ (ro wAnpotoba: ray dices rpooyKorTey 
700 éort, 585 d 11), the pleasures of knowledge and wisdom must be more 
truly and really pleasant than those of satisfying physical craving, saAAor 
ovrws Te Kat dAnOearépws xaipew Gv root HOovy dAnOei, 585 e1. It is 
here taken for granted that pleasure is ‘being filled with the naturally 
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appropriate’, but Socrates indicates the fact that the formula does not 
really quite fit the pleasures of ‘mental’ origin. He is careful not to call 
absence of knowledge and wisdom xevwoes, depletions; he merely says 
that they are xevoryres, states of being unfilled. This is important, 
because on the theory it is the process of depletion which is painful, but 
we all know that mere absence of knowledge is not painful. (E.g. the 
ordinary man is utterly ignorant of the rules of the syllogism or the methods 
of the Infinitesimal Calculus, but he does not feel pained on that account.) 
Here, too, asin the Zimaeus, the pleasures of smell give rise to the remark 
that there are even some ‘bodily’ pleasures which are ‘ pure’ or ‘ une 
mixed’, i.e. not dependent for their apparent intensity on any contrast 
with a simultaneous or preceding &dea, painful sense of want (584 b 5-6). 

Even before we come to the argument about depletion and filling up, 
Socrates has made a distinction which also plays a great part in the 
Philebus, the distinction between the ‘pure’ (xafapai) and the ‘ mixed’ 
(jeccrai) pleasures. The most violently exciting of our so-called bodily 
pleasures are regularly preceded by a painful sense of want (évdea), and 
their intense pleasurableness, as it is held to be, depends on the piquant 
contrast. An example in the P&zlebus (45 b) is that there is usually no 
very great pleasure in drinking a glass of water, but if you are in a 
burning fever you may find the feeling-tone of the experience very 
intense indeed. Socrates therefore maintains that all pleasures which are 
dependent for our relish of them on contrast with painful tension, are 
‘mixed '—the experience is not a// pleasure, it is pain and pleasure 
mingled. (Cf. Shelley’s line about that ‘unrest which men miscall 
delight ’.) The excitement is intense and we fancy that the pleasure is 
intense too, but this is a mistake. When allowance has been made for 
the tension on which the experience depends for its exciting character, the 
‘balance’ of pleasure in it may be quite trifling or even non-existent. 
(And this, no doubt, is why ‘the gods approve | The depths, and not the 
tumults, of the soul’, and why the supreme blessing invoked on us in our 
religion is the ‘fax Dei quae exsuperat omnem intellectum’.) The pure 
(xaSapai) or unmixed (ducyets) pleasures are those which do not depend 
on any contrast-effect for their full enjoyment. Those of smell are 
mentioned in the P&iledus, as well as in the Republic and Zimacus, as an 
example of ‘ pure’ pleasures of bodily origin. You do not need to have 
endured the distress of a ‘stink’ beforehand in order to get full enjoy- 
ment out of the fragrance of a rose, though to get the full pleasure out of 
eating you do need to have been first badly famished. (‘Gravy soup! 
And I thought I didn’t like gravy soup! ’) Hence there is an element of 
illusion about the ‘mixed’ pleasures which is absent from the ‘pure’, 
In the case of the latter there is no painful tension to be allowed for, so 
that there is not the danger of supposing that an experience must be 
exceedingly pleasant because it is highly exciting. Hence Socrates calls 
these exciting experiences ‘false’ pleasures, because mankind in general 
make the error already spoken of in their estimate of them. It is only 
the calm ‘unmixed’ or ‘ pure’ pleasures which are ‘true’, i.e. their 
hedonic magnitude really is what we take it to be. 

This distinction of ‘false’ from ‘true’ pleasures was objected to by 
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Theophrastus (Fr. 85), and the objection has been repeated in modern 
times, notably by Grote (Plato and the other Companions of Socrates ed. 
1885, iii. 382) and Gomperz (Griechische Denker ii. 468-9, ili. 364). 
The criticism takes the form of a complaint that the distinction of ‘true’ 
and ‘false’ cannot be applied to feelings, since any feeling whatever 
which is actually felt is an actual feeling. Plato never denies this. 
What he denies is that a pleasure is always as pleasurable as the man 
who feels it ¢Ainks it to be. There is nothing absurd in /Azs denial. 
That Theophrastus should suppose that his argument had refuted Plato 
is in keeping with what seems to have been the superficial character of 
his mind; that after all these centuries modern Hedonists should. repeat 
his zgnoratio elenchi is only one of many proofs that none of them has 
really ever got inside his subject. 

The PArlebus is a much later dialogue than the Repudlic, possibly later 
even than the 7zmaeus,' but in any case belonging, as the style shows, to the 
same time of Plato’s life as the Zaws. It professes to be a conversation 
held by Socrates, some time after 427 B.c. (the visit of Gorgias to Athens 
in that year is referred to at 58a 7, but presumably does not belong to 
a distant past since the speaker, who refers to what he had often ‘ heard’ 
Gorgias say on that occasion, is still assumed to be quite a young man, 
and is actually called a wats, 16b 4). Hence it is not surprising to find 
that it works all through with ideas which we can show to be Pythagorean, 
and that there is no development in it which migh/ not have been made 
by the actual Socrates. The dialogue is specially concerned with the 
ethical problems about pleasure, and goes much more into psychological 
detail than any other of Plato's Xwxparexot Adyo. It is rather in the 
penetrating insight into moral psychology than in any philosophical 
formula employed that we detect traces of the author of the dialogue 
behind the protagonist of his drama. The general position is that 
Socrates is discussing with two young men the question whether the 
‘good for man’ is pleasure or is ‘thought and intelligence’. This was, 
in fact, an issue in the Academy, though the allusion to both views in the 
Republic (vi. 506 b 2 dAAa ot 57, & Loxpares, wdrepov ervotHpyV To ayabov 
dys elvat 7 Sovnv, H GAAO Tt wWapa Tadra ;) shows that the question might 
have been raised at an earlier time. We learn from Aristotle (£. J. vii. 
11535) that there was a party in the Academy, led by Speusippus, who 
denied that pleasure is good at all. According to their doctrine pleasures 
and pains are both evil, and the wise man will avoid both. As they put 
it (ib. 11525355) 6 dpovipos ro GAurrov dude, ov To OV. On the other 
hand, the eminent astronomer Eudoxus (Z. XM. x. 117259) actually 
identified the ‘good’ of which Plato spoke with #Sov7 on the ground 
that 7dov7 is the one and only thing all creatures pursue spontaneously 
(dca 76 wav dpav éfrépeva airys xat €A\Aoya Kai dAoya,—thus the argument 


1 Fraccaroli finds a contradiction between Zim. 64d 5 ff. and Phi/ed. 51 b, where 
the contemplation of regular geometrical forms and ‘pure’ colours is said to give 
rise to an ‘ unmixed ’ pleasure, and infers that the PAz/ebus is the earlier dialogue. If 
the contradiction exists, the Phz/ebus, however, might be correcting a too sweeping 
statement of the 7zmacus. But is there any contradiction, when we remember that 
our dialogue deals only with the theory of pleasures of bodsly origin ! 
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is that 4d0vy is the one thing no creature needs to be artificially schooled 
or trained to pursue). Plato’s dialogue appears to be written with an 
eye to this controversy, and, as we should expect, adopts a via media. 
It may be that the divinest life of all is one of thought pure and simple, 
but so long as we are concerned with a life for mam, neither a life which 
is all agreeable feeling and no thought, nor one which is all thouyht and 
no pleasure is satisfactory. Plato maintains the best life for man, like all 
good things in this world, is a ‘ blend’ (xpaavs) of the two elements, and 
the greater part of the dialogue is devoted to discussing the principle on 
which the blend should be made. Plato’s object is to show that all 
branches of knowledge may be admitted, but that pleasures will only be 
allowed to find a place in the ‘blend’ sous condition. We may admit 
a) those which are inseparable from the healthy discharge of function, 
and (4) of the others, those which are ‘ pure’ or ‘unmixed’ and conse- 
quently ‘true’, ‘undeceptive ’, those which do not presuppose any antece- 
dent painful process of ‘ waste’ or ‘depletion’, ‘This means principally 
the pleasures of science and art, but sweet smells are again mentioned to 
show that there are even some pleasures of sense which are ‘unmixed ’. 
For ths rest, the background of the dialogue is just the doctrine about 
depletion and repletion which had been given in the Gorgias as that of 
the xopupos dyyp from Italy. 

Plato’s attitude towards pleasure and pain has been so often miscon- 
ceived that it is worth while to call attention to the point that he has left 
us what may fairly be considered his last word on the matter in an impor- 
tant passage of the Laws, v. 732 d 8—734 e 2, where we have the advan- 
tage that he is speaking through the mouth of an aged Athenian who is 
anonymous and plainly has no function except to express the convictions 
of his creator, There is here, therefore, no question, as there reasonably 
is when Socrates or Timaeus is the speaker, of any possible accommoda- 
tion of the language to doctrines held by these historical persons which 
may not have been altogether equally acceptable to Plato himself. ‘There 
is no historical verisimilitude to be kept up, and Plato is therefore free to 
say just as much or as little as expresses his own personal feeling. In the 
passage in question the Athenian is imagining himself as a vopoderns 
addressing a body of citizens who are about to enter on corporate life 
under his institutions. His object is to explain to them the purpose of 
his legislative scheme as a whole and to win their sympathies for it. He 
has already explained that his whole social system is intended to foster 
a certain type of character depending upon a certain habitual estimate 
of the relative value of different goods. The general principle is that 
goods of the soul are immeasurably more valuable than any others, goods 
of body come next in the scale, and the ‘ external’ goods of ‘ fortune’ or 
‘estate’ only last. The reasons for holding this to be at once the true and 
the morally worthy theory of life have already been eloquently presented. 
But there still remains another point of view to be considered. The 
auditors of the vouoférns are after all human and not divine (732€¢ 3 
ay Oparras yap Stareyouefa GAX’ ov Pecos). Hence, if we wish for their 
whole-hearted co-operation, we must satisfy them that the life of virtue is 
not only the worthiest but the most pleasant. We must dwell on its 
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‘human’ advantages (732€1 AdAexra: cyxedov doa Ocid dori, ra St dvOper 
mwa voy spy ovx epyrat, Se S$). Now men care very much about 
pleasure and pain, and the lawgiver must expect, therefore, that they will 
ask to be satisfied that there is a greater prospect of a ‘balance of 
pleasure over pain’ in the kind of life he recommends them to any other 
(733a1 as, dy ris €0€An yeverOar xai py véos by duyas dw atrov yévyra, 
Kparet Kat rovrp 5 wavres (yrotper, TO xaipew mAciw, dAdrrw dé Avreiobar 
mapa tov Biov azavta), Plato has none of the ‘prejudice against 
pleasure * which has been incorrectly ascribed to him. He does not, like 
Kant, refuse to allow considerations of hedonic consequences to be taken 
into account at all, nor, like some of our anti-utilitarian moralists, urge 
that the ‘balance of pleasure over pain on the whole account’ is a thing 
at which it is unreasonable to aim. He has shown that he is no utili- 
tarian by first constructing his theory of duty without any reference to the 
Hedonist’s criterion of ‘ grateful feeling’. On the question of fact, what 
kind of life has the best prospects of realizing the ‘ balance’ desired by 
the utilitarian, he is fully ready to argue that the calculation, properly 
worked, will come out in his own favour. The argument is as follows. 
It may be agreed that we all wish to have pleasure and not to have pain. As 
for the state of indifference, which is neutral in feeling-tone (the dAvroy of 
Speusippus), as in the PAz/ebus, he refuses to admit that this is what 
salisfies us as men. We prefer it to pain, but prefer pleasure to it 
(733.29 ydovny BovdAcueba npiv elvar, Avarny Sé ovO” aipovpeba ovre BovAc- 
peOa, 7d 5é pndérepoy dvri piv ydovns ob BovAdpeOa, AvVwys 8 dAAGrrec Gar 
Bovdopeba). Similarly we prefer ‘less pain with more pleasure’ but not 
more pain with less pleasure’; between ‘ equal’ balances we are unable 
to decide (733b5 toa 8 avri towy éxdrepa rovrwy ody ds BovAdcucba 
éxoyiev Gy dtacadeiv). Now pleasures and pains may differ rAnOa, in 
number, peyéJe in volume, and adodpernow isdrnow re, in intensity. 
So that the case stands thus (735c). We prefer a life in which both 
kinds of feelings are many and great and intense, but pleasure is in 
excess; we reject a life in which, with the same conditions, pain is in 
excess. Again, if both are few and small and of low intensity (jpepata), 
we prefer the life in which the balance is in favour of pleasure and reject 
that in which it is on the side of pain. Where the balance is even (éy » 
5 at Bip icopporet, 733 c 6), we prefer such a life to one in which pain 
exceeds but not to one in which pleasure exceeds, The Athenian then goes 
on to argue that there are four types of life which we have already recog- 
nized as good, the temperate (cwdpwy), the prudent (pporvizos), the valiant 
(avdpetos), and the ‘wholesome’ (tyewds, 733 € 3-5). Opposed to them 
are respectively the lives of the fool, the coward, the profligate, and the 
‘morbid’. If we pit the cudpwyr Bios against the dxcAacros Bios, a ‘ com- 
petent judge’ (6 ycyvwoxwv) will recognize that the pains, pleasures, 
desires, passions (€pwres) of the former are ‘mild’ (npepaias, paraxas, 
73441), those of the other intense (acdodpds, cuvrovous, oloTpwoes, 
7344 3-4), but the former leaves a balance in favour of pleasure, the 
latter on the side of pain in respect of frequency, volume, and intensity 
{peydbee xai wrAnGet xai ruxvornow, 73427). So that even on a hedonic 
calculation, if it is properly worked, the cwdpwy Bios is preferable, and we 
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see that it is true that no one is dxdAagros of set choice, but from mis- 
calculation or want of self-command, or both (as. . . was é€ dvdyens dxwy 
doriv dxdAacros f yap & dyabiav 7 & dxpdreav 4 8° dpudorepa, 
734 b 3-5), the same conclusion which we shall find Timaeus urging on 
rather different grounds. And the same result will follow if we compare 
any one of the four types of the virtuous life with its opposite. We 
thus reach the same conclusions about the ethical significance of pleasure 
and pain with which we are already familiar, and the line of reasoning 
adopted assumes the theory of health and disease which we have traced 
back to Alcmaeon, but there is an entire absence of the xévwous-avarAn- 
pwots psycho-physical formula. It looks as though when Plato is speaking 
purely on his own account he does not feel it natural to give the 
Pythagorean medical language the same prominence which he feels it 
ought to have in the utterances of Timaeus and Socrates. 

Anistoile deals with the subject of pleasure, with special reference to 
the controversy between the Hedonists and their opponents, twice in the 
Nicomachean L£¢hics. The first of these two passages (£. NV. vii. 
1152 b 1—1154b 34) is directed against the position of the downright 
anti-Hedonists who held that both pleasure and pain are bad, and its 
object is to show that shear arguments are not even sufficient to prove 
that pleasure may not be the summum bonum. It used at one time to be 
fashionable to regard the party attacked in this polemic as Antisthenes 
and the imaginary ‘Cynic’ school. This, however, is quite out of the 
question. For (1) as Wilamowitz has said, the Cynics were never a 
‘school’ at all, There were only individual eccentrics who were known 
as xuvxoi, and it is reasonably certain that Antisthenes was not one of 
them ; the original xiwy was Diogenes; though Aristotle refers to the 
"AvrioGevero aS an example of incompetence in logic, he never refers in 
any way to xvvuxoi, and apparently no more knew of ‘Cynic’ philosophers 
than he did of ‘Cyrenaics’. We may be quite sure that the anti- 
Hedonists, whose views he thinks it worth while to examine at length, 
were not ‘originals’ of the type of Diogenes and Crates, more remarkable 
for freaks of indecorum than for theory of any kind. And there is no 
evidence whatever that either Antisthenes or Diogenes and his apes pro- 
fessed to regard pleasure as bad. Of Antisthenes it is expressly recorded 
that he regarded the pleasures of exertion as positively good (Stobaeus 
Florileg. 29. 65 = R.P. 280 ndovas ras pera rovs movous Swwxréov, GAA’ 
ovxi ras mpd ray movwr). (2) Aristotle mentions one name and only one 
in connexion with the arguments he is discussing, that of Speusippus 
E.N. vii. 1153 § ws yap Xrevourmos cAvey ov ovpBaiver 4 Avors). 
t" Nearly all the arguments rehearsed, as Bt. has pointed out in his 
commentary on the £¢fics, are taken from Platonic dialogues, the 
peculiarity of the treatment being that arguments used in the dialogues 
with reference to particular classes of pleasures are taken from their con- 
text and used in an indictment against pleasures generally. Thus 
Aristotle enumerates the four following theses : (a) no pleasure is good at 
all (A... vii. 115268 rots pév ov Soxet ovdepia Hdovy «lvat dyaGdv) ; 
this is a view ascribed at PAzlebus 44 c-d to certain persons of whom 
Socrates speaks as Sevoi repi dvow, ‘eminent in natural science ’, and 
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treats as the exaggeration of lofty-minded souls. The description does 
not in the least fit Antisthenes or the «ives, who regarded science as 
worthless (Diog. Laert. vi. 103 = R. P. 239 dpéoxe: otv atrois Tov Acyixor 
Kai Tov gvotxdy Torovy mepiuiperv... povw Sé wpocéxev TH 7OKe... 
Tpdppara yoo pn pavOavew packer 6’ Avricbevns rovs ouppovas yevomevors, 
iva py Startpépowro rots dAAorpiows), and whose notorious contempt for 
ordinary decency would of itself have kept Plato from speaking of them 
as persons with a duos otk ayers, but it exactly fits Speusippus who 
wrote voluminously on biology and was also an authority on the Py- 
thagorean numbers. (8) Pleasure is “he good. This thesis is expressly 
attributed in the tenth book to Eudoxus. (y) Some pleasures are good, 
though most are not (11525 10 daz pév elvat (sc. dyabal), ai Sé wodAat 
davAat); this is, in fact, the view both of Plato and of Anistotle himself. 
(8) Even if all pleasures are good, the summum bonum is not pleasure 
(11525 11 i xat raga dyabdy, Guws py evdexerOaz elvar ro dpurrov Hdov7). 
The denial that the dpiorroy is #dovy is again the view of both Plato and 
Aristotle. Thus we are clearly dealing throughout with a disagreement 
in the Academy itself. 

Aristotle next goes on to rehearse the arguments of those who maintain 
the extreme view that no pleasure is good, for the purpose of showing 
that these arguments do not even prove that pleasure may not be the 
dpurroy. The arguments specified are as follows: 

(2) All pleasures are yevéoets, and no yéveors is as good as the end in 
which it culminates (1152513 waca ndovy yeveots dor eis iow aicOyr7, 
ovdepia S€ yeveots ovyyevys ToIs TéAcowW). This is from Philebus 53.¢ ff, 
quoted above, and is the reason given there by Socrates for denying that 
pleasure is ¢he good. 

(46) The ‘temperate’ man, who has mastery over himself avoids 
pleasures (6 cudpuv devye: ras 4Sovds), and the ‘ wise’ or ‘ prudent’ man 
aims not at pleasure but at freedom from pain (6 dpovipos ro dAvrov diwxKet, 
ov ro 75v). Plato never says either of these things, but the former state- 
ment might be regarded by an anti-Hedonist as implied in the stress laid 
both in the Republic and the Laws on the necessity of discipline in 
refusing to give way to the solicitations of unseemly, unworthy, and 
inopportune pleasures. The other remark would seem to come from 
Speusippus, as it is to him that Aristotle ascribes the theory that pain 
and pleasure are both bad. 

(c) Pleasures, especially the exciting ones, hinder thought (1152> 16 
éumodtoy tw dpoveiy ai ydovai, cai Gow padAov xaipe, padrAov). This 
comes from Phaedo 64d2 gaiveral cot pirocddov dyvdpos elvat éorrov- 
daxévas epi Tas ySovas KaXovupevas Tas rodade, olov orriwy [re] Kat woriy ; 
and the following page, where, however, it is not pleasure but the presence 
of the body which is said to interfere with thinking (65 a 9 worepov éuwddcov 
TO oHpa 7 ov;). Nothing is said in the dialogue about any but the ‘ bodily’ 
pleasures. 

(7) There is no ‘science’ of pleasures, but every good is the product 
of some ‘science’ (115218 réyvy ovdepia Hdovys’ Kairo: wav dyaGov 
téxvns Epyov). This is a misapplication of the argument of the Gorgzas 
where Socrates denies that pyropixy is a science and maintains that it is 
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only a rp:87, a professional ‘knack’, on the ground that the aim of the 
pyrwp is merely to please the taste of an ignorant audience, and that 
skill in doing this depends not on scientific grasp of any principles but 
on mere practice (éuzrepia, Gorgias 463a-c). What Socrates says about 
the pretensions of Gorgias to teach a réyvy is illegitimately made into an 
argument to prove that pleasure is a bad thing, a thesis which Socrates 
never advances. 

(¢) Even infants and irrational animals pursue pleasure (and therefore 
pleasure cannot be the highest aim of a reasonable man) (1152 19 ére 
mwadia kai Onpia duoxet tas HdSovas). ‘This, again, seems to be a Platonic 
reminiscence. The za:dca, perhaps, came from the passage in the 
Gorgias where Socrates says that a confectioner would always be safe in 
denouncing a physician if the case were to be heard by a jury of children 
(Gorgias 46445). The @ypia may perhaps most probably be taken 
from Pahilebus 67.214 ff. otxodv wéurrov Kata THv Kpiow, HY viv 6 Adyos 
drepyvaro, yiyvor &v 4 ris ndovas Sivayss.—éomxey.—mparov S€é ye ovd 
Gy ot wavres Boes Te Kai Urmo. cat trdAAa ovpravra Onpia haoct To TO 
xaipey diwxev. Aristotle then adds, as arguments to prove the milder 
positions that not all pleasures are good and that ro dpicroy is not pleasure, 
the considerations that some pleasures are disgraceful (aicypac) and some 
pleasant things unwholesome (voowdn), and, once more, that pleasure is 
ov TéAos dAAa yéveois (11525 23). Here, again, we are dealing with the 
matter of the Gorgias and Philebus. 

Aristotle himself expressly agrees with Plato that much which is 
commonly called pleasant is not really so, and that many things which 
ordinary men find pleasant are bad. It is his own doctrine that it is only 
the man of good ‘character’ to whom what is ‘ by nature’ pleasant regu- 
larly appears pleasant. As he puts it himself (2... x. 1176%15), Soxet 
S & dract trois rovovros elvar ro hawopevoy tw orovdaiw. The standard 
is the way in which a ‘good specimen of the type’ is affected, ei de 
rouro xadws A€yera, xabdrep Soxei, nai dorw éxdorov péetpov 7 GpeTy Kat 
d-yaG0s, 7 ToLotvros, Kai nSovai elev Gv ai rovTw Pavopevat Kai 7€a ols obros 
xaipe. The most important point which emerges from the whole of the 
discussion in £/Aics vii is the proposal to emend the definition of ydovy 
as a yeveons cis Piow alcOyry by saying évépyea for yéveors and dveprode- 
otros for aicOyry (1153° 14). The effcct of the modifications is (a) that 
the definition is no longer based specially on consideration of the ‘bodily’ 
pleasures, and (4) that consequently the reference to ‘ repair’ as the basis 
of pleasure disappears. Aristotle himself is thus on the side of the theory 
(championed e. g. by Stout) which connects pleasure as a normal accom- 
paniment with ‘ unthwarted conation’. This fits in well with the case of 
the ‘higher’ pleasures, but does not work well in the very class of cases 
upon which the ‘ waste-and-repair’ theories are based.. How e.g. does 
the ‘unthwarted activity’ theory explain why the taste of sugar is so 
pleasant to persons whose palates have not been artificially ‘spoiled’? 
It may be questioned whether psychologists have yet developed any single 
theory which does justice to ‘all the appearances’. The conditions on 
which feeling-tone depends are probably more complicated than any of 
the current types of ‘algedonic’ theory is willing to admit. 
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In the tenth book of the Z£¢A:cs Aristotle is looking at the matter from 
the other side. He now starts with the Hedonists who identified pleasure 
with the good, and it is from him we learn that Eudoxus was the Icader 
of the party, and that it was he who put forward the argument, mentioned 
in that dialogue and adopted afterwards by Epicurus, that it is proved to 
be the good by the fact that all sentient creatures pursue it as if by instinct 
(and a universal instinct cannot be supposed to be adelusion). Aristotle 
points out the inconclusiveness of Eudoxus’ arguments, but says that his 
Hedonism made a great impression because of the sanctity of his personal 
character (Z. NV. x. 1172515 érurrevovro 8 of Acyor dia. THY TOU HOovs aper7nv 
padAov 7 dt atrovs' Suadhepovrus yap éddxee cwppwy elva:). If he said that 
pleasure is the good, it was felt that this was no apology for personal 
weaknesses. 

The section of Z¢hics x which discusses this view runs from 11728 19 to 
1176* 29, and the main object is to show that the Hedonist arguments are 
as unsatisfactory as the anti-Hedonistic, Aristotle thus gets the chance to 
develop his own view that pleasure accompanies and ‘ completes ’ (reAcioi) 
all unimpeded exercise of activity (évépyeca), and consequently the worthier 
the activity, the worthier is the accompanying pleasure. (And since some 
activities are admittedly downright bad, it follows that pleasures arising 
from them are bad too.) But the main point is that the pleasure is only 
an accompaniment or by-product; it is not the activity itself. Hence it 
is the exercise of the noblest activity possible to men, not the pleasure 
which accompanies the exercise, which is the ‘good for man’. This is 
fully in accord with Plato’s own estimate in the PAz/edus, where even the 
‘unmixed ” pleasures occupy only the fifth place in the enumeration of the 
constituents of the good (PAzlebus 66 ¢ 4 wéprras roivuy, Gs ndovas ener 
dAvrous opirdpevot, KaSapas erovopdcavres THS YuyNs alrys, éruetmHpass, Tas 
d¢ aicOnoeow éropevas). It is not against Plato but against Eudoxus that 
Aristotle is arguing. In fact, on the ethical issue about pleasure he repre- 
sents the orthodox Platonist view, opposed alike to the anti-Hedonism of 
Speusippus and the Hedonism of Eudoxus. A.-H. is quite mistaken 
in finding a direct attack on Plato in anything said about pleasure in 
the Z¢hics. Aristotle would be the more keenly interested in the con- 
troversy that Speusippus was, like himself, one of the members of the 
school specially devoted to biology, and Eudoxus the author of the doc- 
trine of the spheres on which his own cosmology is based. (How deeply 
he was interested is best shown by the constant recurrence of points 
urged in this controversy as examples of dialectical reasoning throughout 
the Zopics.) Aristotle begins by calling attention to the great practical 
importance of pleasure and pain for the formation of character and the 
consequent use made of them by all who have to mould the character of 
the young (Z.4. x. 117° 20 podiora yap Soe cuvpKeriaGas TH yore 
jpev, 60 raSevovet Tos véous olaxiLovres NOovy Kat Avrp). Here he is 
simply epitomizing what is said with great emphasis 1 in many places in the 
Laws, especially perhaps B. 65345 A€yw roivuy roy waidwy ra 
elvat wpwrny aiabyow 7Sovnv Kai Avwyy, xai év ols dpery Yuyq cal xaxia 
wapaytyverat mpuwrov, taut elvat, dpovnow dé Kai adydeis ddfas BeBaious 
euTuxés tw Kai pos TO ypas Tapeyévero xri., the sentence which seems 
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to be in his mind in an earlier place where he emphatically commends 
Plato for saying that op) wacdeia_ means learning from our earliest days 
to feel pleasure and pain rightly (Z. XM. ii. rr04> 11-13). He wishes, in 
fact, to suggest that the anti-Hedonists can hardly be convinced of the 
truth of their own doctrine (exactly as Socrates suggests the same thing 
at Philebus 44.¢ 5 ff.). They probably try to persuade their followers that 
all pleasure is a bad thing because they know what a seductive influence 
the hope of pleasure is in actual life, and they wish rather to steel men 
against the seductions of forbidden pleasure than to teach them sound 
psycho-physics (Z£. MV. 11728 29 of pev tows memacpévor ovrw Kai Exe, ot 
dé olduevac BeArcov «lvas mpos tov Biov nyiwv drodaivey ryv noovnv ToY 
PavrAwv, xai ei py éoriv). 1 think this a direct allusion to the remark of the 
Philebus just referred to that anti-Hedonism is a pardonable exaggeration 
due to the contempt felt by high-minded men for the more ignoble 
pleasures. Aristotle urges that pious fraud of this kind is dangerous. 
Men judge the anti-Hedonist by his practice, and if they find him untrue 
to his own teaching, they pay no more attention to his theories (ib. 
I 172° 34 | oi yap wept Tw év Tots waleot kat Tats wpagert Adyor YTTOV ive 
wirtot tav dpywy... 6 yap peyuv A noviy, opbeis ToT épcepevos, 
aroxhivey Soxet mpos abriy as TowauTyY ovcay aracav’ TO dwopifey yap ovK 
dort trav roddwv). This may be a severe reflection on the discrepancy 
between the theory and the practice of Speusippus himself, since we read 
of him (Diog. Laert. iv. 1 that dpyiAos xai ySovav Arrwy ty). The argu- 
ment of Eudoxus, Aristotle goes on to say, was that all creatures whatever 
spontaneously seek pleasure and avoid pain. But what all creatures 
spontaneously seek clearly must be what Plato meant by /4e good 
(: - bi2 ro a wavT é7i Tauro péper Gas pyvuew ws Tact ToOvTO dpirroy 
ov... 7d O¢ waow ayabov cai ot rdvr épietat, raya0ov elvat). This is the 
very argument for Hedonism advanced at Philebus 11b4 PiAnBos pey 
Toivuy dyaGor elvai oyar TO yalpew act Cwors Kai THy HoovaY Kal Tépyw, Kai 
60a TOU yévous tari TovTov Giuduva), and the coincidence is one of the 
proofs that Plato, too, has Eudoxus chiefly in mind in that dialogue. 
Again, pleasure is the one thing about which we think it absurd to ask 
any further reason wy it is sought. It is self-evidently intrinsically good 
(1172 b 20 ) pduorra d elvat aiperov & py de Erepov pnd’ érépov Xdpty aipov- 
pada Touro 5 dpohoyoupévus elvas Ty noovyy” ovdevu yap érepwrayv 
rivos évexa qoerat, os Kal’ abryy obcay aiperny tHv 7dovy). Again, 
pleasure, it is said, ag its addition makes every other so-called ‘ good’ 
more desirable ; but that which thus augments all ‘ good’, must itself be 
the good (1172 b 25 avéeoOa St ro adyalov avr). Aristotle points out 
that this very argument had already been used in the PAilebus (60d) to 
prove that pleasure is zo/ the good, since every one would prefer pleasure 
plus thought and memory to pleasure without them, and this shows that 
the ‘mixed’ life is better than pleasure. On the other hand, Plato’s 
contention in the P&Aziebus that pleasure and pain both belong to the 
class of the dwrepov, the ‘more or less’, does not prove that some definite 
pleasure (which would, of course, belong to the ‘third class’ of ‘com- 
binations’ of ae ox and wépas), may not be the very highest good 
(11734 15-28). C. W., who attacks A.-H, for omitting this point in his 
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summary, apparently thinks Aristotle’s argument a telling one against 
Plato. But it is not really directed against Plato atall. In the passage to 
which Aristotle is referring (Philebus 27 e), Philebus, who is arguing the case 
for Hedonism, maintains that the very reason why pleasure is so infinitely 
good is that it is ‘unlimited in degree’. Socrates replies that surely this 
must, in the Hedonist view, also be the reason why pain is so very evil. 
So even if pleasure is the good, the fact that it belongs to the class of 
dreipov cannot be the sufficient justification for calling it the good. The 
Hedonist must find a better argument than that. Plato does not suggest, 
nor does Aristotle accuse him of suggesting, that Socrates’ argument has 
disproved the possibility that some definite pleasure may not be the good. 
It takes forty more pages of close reasoning before we 1each ‘haf con- 
clusion. The natural inference is that Aristotle is criticizing not the 
Philebus but the use made of it by Academic anti-Hedonists, who, as we 
saw, were trying to press all sorts of Platonic texts into the service of 
their polemic. This is all the more likely that Aristotle connects this 
argument very closely with another to the effect that pleasure cannot be 
the good because it is not a ‘quality’ (Z. ¥. x. 117313 od py otd ei 
BN Tay rovoTyTUY éotiv 7 Sov, Sa TOUT Ode TOY dyabav ode yap ai THs 
dperns évépyea rovoryrés ciow, ovd 77 evdatpovia). He is thus examining 
an argument to this effect: the good is a rorys, pleasure—because it is 
an drepov is not a rodrns, ergo, pleasure is not the good. Now Piato 
never says that the good is a zrocorys nor that pleasure is not one. He 
only uses the word—which appears to come from the technical language 
of medicine—once, and then in a context which has nothing to do with 
ethics, Zheaefefus 182 a 8, apologizing for it as an dAAdKorov Gvopa. Thus 
we are plainly dealing with a polemic constructed by certain Academics, 
not Plato, out of a passage of the Philebus. If we bear in mind that éfes 
‘fixed conditions’ are one kind of wovdrnres (Categ. 8b 26 & pe ov 
eldos movdrntos eis Kai didBeors AeyéoOwoav), and that the anti-Hedonist 
Speusippus defined the good as ééts reAcia éy rots xara piow exorcr 
(Speusippus Fr. 57), there does not seem to be much doubt who is really 
responsible for the reasoning Anistotle 1s criticizing. 

The next anti-Hedonist argument examined is that ‘the good is some- 
thing complete or finished (réAcov), but pleasures are always incomplete, 
for they are motions or processes’ (xwyoes xat yeréoas, &. VN. x. 1173% 29 
TéXev Te TAYADOV TWeErTes, Tas SE KHOELS Kal TAS yevéres ATEXEtS, THY HSOVHY 
Kivyow Kal yéverw aropaivey mepavra). Here, again, we are dealing with 
the use of the PAhz/ebus. That the good, whatever it may turn out to be, 
must be something ‘complete’ is laid down as axiomatic at PAz/ebus 
20d 1 (ryv rayaGov potpay morepov dvayxn TéAcov 7 py TéAcov elvar 5— 
wavrwy Oyrou teAewratov, © Xuwxpares). Aristotle himself adopts this 
statement at £.N. 1. 1097%27, SyAov ws otx éort mavra reAea” TO 
5 dpurrov réAadv Te hatveraz. And we saw that Plato accepts from the 
anti-Hedonists (PAr/ebus 53.c), the very persons whom Aristotle is criti- 
cizing, the argument that all pleasures are yevéoes and therefore are ‘ for 
the sake of’ something else which results from the yevéres, and are 
dependent on that something else for their worth. So that in criticizing 
‘his position Aristotle is by implication criticizing Plato, though we may 
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reasonably hold that he is still directly concerned with Speusippus and 
his definition of the good for man as an és reAcia, exactly as he is in 
the first book of the Z¢hics, when he makes so much of the contention 
that etdacuovia is not a és but an évépyea. The point on which Plato 
himself incurs.the criticism which Aristotle proceeds to pass is that he 
regards feeling pleasure as a xivyots or yéveows, whereas, as Aristotle 
holds, it is something very different. It accompanies an évépyea or 
activity. He means, in effect, that the exercise of a natural function need 
not be a process towards the development or production of anything; it 
may be the wse of an already developed organ, as seeing or hearing is. 
If we got eyes by repeatedly seeing, you might regard sight as a yéveors 
eis ovciay, the eye being the ovata in whichitissues. But in fact we begin 
by having eyes and go on to use them. Hence the pleasures attendant 
on sight are concomitant with an é@&vépyeaa, not with a yeveors. This is 
a legitimate criticism of the psycho-physics of the PAilebus. The point 
is that the exercise of our functional activities need not have an external 
end. It may have no end beyond itself, and therefore the argument that 
no pleasure can be the highest good, because, as is alleged, pleasures are 
yeveoes, processes of development to an external end, is not valid, since 
it rests on a false premise. I do not see how A.-H. supposes himself to 
have met it by saying that Plato’s theory of pleasure is not psychological 
but purely physical. I cannot understand how this can be seriously held 
by any one who has read the Republic or Philebus. And if it were true, 
as a physical fact, that pleasure only arises while the organism is returning 
to equilibrium after disturbance, seeing the face of the world ought not 
to be pleasant, since every fresh stimulation of the eye is a disturbance of 
organic equilibrium. It would be much better to be content with pointing 
out that Plato at least tries to meet the difficulty in the Zimaeus by the 
doctrine that in the case of the ‘ pure’ pleasures of sense the disturbance 
has been insensible. There is no ethical disagreement connected with 
the difference in psycho-physics, since Aristotle is as decided as Plato on 
the points that many pleasures are not good at all, and that no pleasure 
whatever 1s s/he good, 

Aristotle next turns to the depletion-repletion formula itself, which he 
regards as an attempt to make the doctrine that pleasures are yevecess 
more precise by specifying the kind of yéveou: in question (1173 7 Kat 
Aéyovers Sé ry peéev Amy EvSeray Tov xara pvow elvat, THY 8 ydovnv dvarAy- 
pwow). He urges that these depletions and repletions are bodily, and 
that the theory arises from an improper extension of the analogy of the 
pleasures which accompany the satisfaction of hunger and thirst. If 
pleasure is being filled up to the normal condition, the pleasure should be 
felt by that in which the filling up takes place, in fact by the body. But 
manifestly this is not so (ov doxe d€; i.e. every one knows that it is the 
Yvyn which feels pleasure). Pleasure, then, is not the process of being 
hlled up, though, no doubt, one may feel pleasure while the filling up is 
taking place, as one may feel pain when one is being cut (1173912 
ywopudryns pay dvarAnpwoews Hoot’ dv Tis Kat Tevopevos Avrairo. The 
Texvopevos, Which is wrongly obelized by Bywater and ‘ emended’ variously 
by various Germans, is an allusion to the illustrations from ropzeé and 
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xavoes in the present section of the Zimaceus 64d 7, 65b2). So, he 
adds, the formula will not apply to the pleasures which Plato had 
recognized as dAura, the ‘ pure’ 7Sovai of learning (ai paOnparixa’) and 
such pleasures of sense as those due to smell and much that we see and 
hear, or to the pleasures of memory and anticipation. ‘Of what are 
these the yevéces? there has been no deficiency of anything of which 
a filling up might occur’ (1173519). Here, again, Aristotle cannot be 
directly controverting Plato. The examples of pleasures not preceded 
by é&éea are actually borrowed from the PAilebus, where all those 
Aristotle enumerates are mentioned, and Plato never says that the 
depletion-repletion formula applies to purely mental pleasures. Even 
Timaeus is expressly talking only about pleasures and pains of bodily 
origin (64a 2 péywrroy € xat Aowrév TeV Kowa rept GAOV TO Toma Waby- 
parwv xrd.). Presumably Speusippus and his friends extended the formula 
to cover a// pleasures and pains. But it is true that Plato’s use of the 
formula might suggest that all pleasures ought to be explicable by it, 
and it seems fair that Aristotle should lay stress on the point that it fails 
just for the very kinds of pleasure which Plato thought most worth 
having. 

64 d 7-e€ 4. tadry ydp ... cuyxpice.. The visual ray being made of 
the finest kind of fire, has particularly mobile and small particles. 
Hence, on the principles just laid down, any disturbance set up by stimuli 
is very readily transmitted over its whole length, and so it has a very fine 
sensibility ; but it offers very trifling resistance to disturbance of its 
motions, and easily comes together again after disturbance. To ‘cut’ it 
is like slashing at the air. Hence the cutting, colliding, &c., involved in 
vision is attended with no pain, and the reuniting of the oxxs with no 
pleasure. 

64 e 4—65 ax. On the other hand, bodies composed of larger par- 
ticles only yield to a considerable force on the part of the agent (re 
Spavre), and so disturbance and restoration of the normal condition in 
them aie attended by pain and pleasure. Note the recurrence of the 
non-Attic Spavre for xowtrre. The word Spay in this sense is perhaps a 
medical technicality. Cf. the use of 6 Spay for ‘the practitioner’, Hippo- 
crates Kar’ inrpeiov 2 ra Se és xetpoupyinv Kar’ inrpeiov, 6 doPervéwy (the 
patient), 6 Spav (the operator), of tarnperac (his subordinates), ra cpyava 
(his instruments) xrd.; ib. 3 6 Spay 4 xabypevos } forends xrr.; infra 
ovrus yap av 6 pév Spay Spun, ro Se xeipilopevov oy Gp@ro. 6 Spev in the 
sense of ‘the operator’ would readily give rise to ro Spav in the more 
general sense of ‘the agent’. Ultimately, perhaps, the use goes back to 
the old ritual meaning of Spay, which also yields us the noun ro Spaya. 
Surgeon and actor alike, in the beginning, are ‘celebrants’ in a ritual. 
Since Timaeus is a medical man as well as an astronomer and geometer, 
we may expect to find traces of his medical studies in his vocabulary. 
Perhaps it is for the same reason that phrases like 6 e Spaw for 6 eb raar 
are, as Bonitz’s Jndex will show, fairly common in Aristotle. 

64e6. toxe. Not quite ‘cause’ (A.-H.) but ‘get’, i.e. ‘feel’, ‘are 
affected by’, ‘Timaeus conforms in language to the popular usage by 
which pains and agreeable sensations are located in different members, 
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as though these members themselves were the subjects experiencing 
them. 

65 a1-b 3. dca Se... xard8yAa. An explanation (2) of the occur- 
rence of ‘ bodily" pleasures not preceded by a painful sense of want or 
depletion, and (4) ‘bodily’ pains recovery from which is not felt as 
pleasant. In the first case the xévwors, in the second the drowAnpwors or 
xardoracis (restoration of normal function), is too gentle and gradual to 
be perceived. Timaeus is thus making use of the same principle of con- 
tinuity to which Leibniz appeals for his doctrine of fesiles percephons, and 
many modern psychologists for their theories about the ‘ subconscious ’ 
or ‘subliminal’ self. 

65a 2. ras dwoxwpfoes, ‘evacuations’ a technical sense of the word. 
Aristot. de Generatione Animal. A. 726* 20 xara Thy THs Enpas trocracews 
dzroxwpnow, * by the passage at which the residual matter of solid food is 
evacuated’, ib. 7265 12 4 rov xaOapod cai tyevov atparos droxwpyaws. So 
for the verb, Aristot. de Generatione Animal. A. 72515 80 éviwv ye Kat 
dyovov wore yiveras ro droxwpodv. (Xenophon Cyrop. i. 6. 36, quoted by 
L. and S., can hardly be depended on; the reading they assume there, 
dvayxn duorépouvs ... eri ra dvayxaia cxedov aya mavras droxwpeiv 
Seto Pax, is uncertain), In the present passage droywpyces and xevwoes 
are virtually synonyms. 

‘65a5. ro Ore ris puxis. As we have heard nothing yet of the 
‘mortal: part’ of the soul, and shall not reach the account of it until 
p- 69, we must suppose that Timaeus assumes that the general outlines 
of the doctrine he is afterwards going to expound are already familiar to 
his audience and accepted by them, i.e. that they accept as current doc- 
trine the theory of the ‘tripartite soul and of the Aoytorexoy as the only 
element in it which is divine and consequently immortal. Unless this is 
supposed to be common ground, his present allusion to the ‘ mortality’ 
of a certain part of the soul would be unintelligible to his hearers. This 
strongly confirms the assertion which Posidonius seems to have made, no 
doubt in his commentary on the Zimaeus, that the whole doctrine of the 
‘ tripartite’ soul was pre-Socratic and Pythagorean. (See Bt.on Phaedo 
68 c 2, for Galen’s repeated statement that the doctrine is that of Pythagoras. 
Plato certainly does not mean to represent it as a Socratic novelty, since 
he makes Timaeus teach it at length, and also presupposes it both in the 
passage of the PAaedo and in the exegesis of the tale about the ‘ cracked 
pitcher’ ascribed to the Italian xoyafos in the Gorgtas.) It may be said 
that the company have already heard about the ‘tripartite © soul from 
Socrates when he related his conversation with Glaucon and Adimantus to 
them. But Socrates has nowhere sazd in the Repudiic that the OQvpoedes 
and éri@upyrexdv are ‘mortal’. At best he has hinted this ambiguously at 
Rep. 611 b 9o—612 26. 

65a6. wepi ras edwdiag. A.-H. reminds us that PaArlebus 51), 
speaking of the pleasures we derive from beautiful colours, patterns 
(cxypara), and smells, says in the same fashion, not that they are preceded 
by no é&éea but that they are preceded by no comsctous &vdea (xa doa ras 
évSeias dvaoOyrovs ¢xovra cai dAvrous ras wAnpwces alcOyras Kai ndeias 


[xaGapas Avrdv| rapadiéwow). He also rightly refers to Aristot. de Sensu. 
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445°16 fora Pythagorean view that some creatures are nourished by smell. 
Since this would mean that dopai are to these creatures rpody which has 
to be taken into the body, and presumably gives rise to waste products 
which have to be excreted again, the belief presupposes the application of 
the Kevwots-dvarAnpwos formula to 6c 

65 b 2. wepi rag xadoets xai touds, That is, if the painfulness of a bum 
or a wound is due to the disturbance of the normal state of the body, why, on 
our theory of pleasure-pain, is not recovery, which is return to the normal 
state, positively pleasurable? Why is not the healing of the burn attended 
with local sensations which are highly agreeable? The reply is that as 
the process is aloe and gradual, the accompanying ydovai are ‘ below the 
threshold’. 

65 b 4—66 c 7. wat ra pev 84)... yAuad. Timaeus now goes back to 
take up the subject which had been postponed at 61d 4. He said there 
that he would for the time being ‘postulate’ our possession of sense- 
organs, and would talk of the properties of body they enable us to 
perceive, postponing the account of the structure and working of the organs 
themselves. He now turns to this part of the subject, and gives us an 
account of the way in which bodies act upon each of our special sense- 
organs, the idia waGypara, ‘special affections’ of the various organs, be- 
ginning with that of taste. This is followed by a similar treatment of the 
‘special affections’ of the nostrils, the ear, the eye. Those of the skin 
(and cartilages and tendons) have, in fact, already been dealt with in the 
account of the four chief pairs of ‘ opposites’, 61d 5—64a1. Tastes, 
then, are produced by the contraction or dilatation of the passages of the 
organ of taste, the tongue, and depend directly on the roughness or 
smoothness of particles of bodies taken into the mouth. This is the general 
theory. As we go on to the details we shall see that Timaeus is following 
in the track of Alcmaeon, of whose views Theophrastus reports (de Sensu 
25, Doxogr. Graec. 506) that we ‘discern tastes by the tongue; being 
warm and soft it melts things by its warmth, and it is its rarity of texture 
and softness which enable it to receive and transmit (their savours) " 
(yAurry 5& Tous xupovs kpive" x\apay yap ogay Kat podaxnv THKEY TH 
Gepporgte S€éxecGat dé wat Suadidovar dia THY paveryra Kat Gradoryra. Cf. 
Aetius Placi/a iv. 18. 1, Doxogr. Graec. 407 'A. TO typw cai to xA\apy 
Tw ev TH yAwTTy TpOS TH padraxoryTe Siaxpiver Gas TOs yUMOUS = Diogenes of 
Apollonia worked the same doctrine into his eclectic revival of old theories 
in the Periclean age. (Aetius Placita iv. 18. 2, Doxogr. Graec. 407 A. 
TH dpasvoryte THs yAwrrys Kat Ty padaKoryTe rd.) We need not suppose 
Timaeus to be influenced by Diogenes ; it is Alcmaeon, no doubt, whom 
he is following. In the account of taste Diogenes merely repeated 
Alcmaeon (Theophrastus de Sensu 40, Doxogr. Graec. 510 ryv dé yetouw 
TT yAwtry dia TO pavoy Kai draddv). And we must be careful to remember 
that none of the speculations about sense-physiology on which we are 
now entering were originated by Plato. He may have made up some of 
the minor details himself, but in all the main outlines it is demonstrable 
that the basis of what Timaeus says is first the sense-physiology of 
Alcmaeon, who, as Aristotle has informed us, lived in the old age of 
Pythagoras, and next the doctrines of Empedocles. Alcmaeon and 
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Empedocles are just the two authorities whom a scientific man of Locri, 
interested as T. shows himself to be in medicine, would naturally 
follow. 

65 b 6-7. rd re wdOy ... Spdvrev, The airéa: mean the causes of the 
waOn, or ‘ affections’ of our sensibility ; the dp@vra are the ‘ operators’ in 
the process, i.e. the bodies which stimulate the sense-organs, and the 
genitive dpwrrwy is one of ‘origin’, ‘the causes which lie in, belong to, 
the agents’. 

65 c 6-d 4. S00 pey ydp ... gatveras. The theory then is that in the 
tongue there are tiny ‘veins’, ¢A€Bua. This seems really to mean 
‘nerves’, the existence of which Alcmaeon, who called them -zépox, 
‘passages ’, connecting the sense-organs with the brain, was apparently 
the first to discover. (EGP? 194n. 3. It has sometimes been doubted 
whether Alcmaeon’s wopox were really nerves or not, and a layman has no 
right to a decided opinion on such a question. But I find it very hard 
not to believe that what Chalcidius is describing in the section of his 
commentary where he speaks of Alcmaeon and his dissections (§ 246, 
Wrobel pp. 279-80) is the actual course of the optic nerve as it may be 
laid bare by dissection. He seems to say that Alcmaeon really did dis- 
cover this, and I do not think there can be much doubt that the ultimate 
source of his statements about matters of this kind is Posidonius, and 
Posidonius can be shown to have drawn freely on the stores of Academic 
and other earlier learning. These ¢AéBia are, so to say, the ‘test- 
tubes’, Soxiuia (the word properly means reagents used to test the purity 
of metals, cf. Ep. Jacobi i. 3 16 Soxiprov twav rns miorews Karepyaferar 
tropovyv), of the tongue. Substances containing earthy particles dry up 
the moisture of the ¢Aé€Bia and contract them. If the contraction is con- 
siderable, the corresponding taste or flavour is called orpudvoy, ‘astrin- 
gent’; if the contraction is less violent, the taste is atornpoy. As the 
lexicons will show, the word was specially used of certain wines, as 
opposed to yAuxis, and Plato, in the same way, uses it metaphorically of 
the ‘stiff’ and ‘crabbed’ temper of old age as contrasted with the light- 
ness of youth (Zaws B. 666 b 5, where the social use of wine is said to 
have been bestowed on men by Dionysius érixovpov ris Tov yypws avorype- 
Tyros... acre avy Bay Has, xai dvobvpias ANFy yiyverOat padaxwrepov éx 
aoxAnporépou ro THS YuyxNs 7790s, xabdrep eis wip otdynpov évreOevra yryvopevoy, 
Kai ovrws etirAacrorepov elvat). Hence ‘dry’, in the sense in which we 
contrast a ‘dry’ with a ‘sweet’ wine is perhaps the nearest equivalent. 

65d 1. rerapdva dnl rhy xapdiay. ‘This should be noted in view of 
Timaeus’s subsequent strong adherence to the doctrine of Alcmaeon 
about the central character of the brain. It is at least admitted that the 
‘heart’ is an immediate centre for the ¢A€Bia by means of which taste 
is effected. We may suppose that there is a further connexion of some 
kind between this centre in the heart and the brain. 

65d 4-e1. ra 82 rovrov ... dvduacrat. First as to the grammar, 
rovrwy neans the dA¢€Bia of which we have just heard, and the genitive 
is not, as A.-H. assumes, partitive, but a so-called ‘ objective’ genitive 
depending on furrexd, ‘ substances which rinse these PA€Bia’.. That this 
is the meaning is sufficiently shown by the next clause, ‘and all deter- 
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gents of the tongue’. Theophrastus understood the words in this obvious 
sense, aS is shown by his paraphrase (de Sensu 84, Doxogr. Graec. 525 
TO purtixov Tay répwv). The taste of such a detergent is called aexpov, 
‘bitter’, when the process is so violent that it involves an actual dissolu- 
tion of the ‘ substance ’ of the passages. (The substance is thus thought 
of as affecting the sense-organ exactly as it does e.g. a piece of metal 
dissolved in a powerful ‘acid ’.) 

65 d 7. airs ris Gucews. A particularly good example of vars for 
a ‘body’ or ‘ substance’ in the chemist’s sense of that word. The phrase 
is exceedingly relevant to the dispute on the point whether @vors in the 
earliest cosmologists means ‘ primary dody’, and seems to me to give a great 
deal of support to Bt.’s view that this is what the word orginally meant 
in science. Since soda (Airpov) is the one example given, Plato’s wxpov 
would seem to answer most nearly to what we call the ‘alkaline’ taste. 

65 € 1-4. ta Se Grodedgrepa ... hayrdfera:. Less violently detergent 
substances with a kindred taste we call dAvaa, ‘saline’, and find their 
savour agreeable. 

65 e 4—66 a 2. ra 8é TH TOU oréparos . . . éhdyGy. Particles which 
readily absorb the heat of the mouth and, as Timaeus holds, actually in- 
crease its temperature, and are so light that they rise and pervade the sense- 
organs (aic@yoes, 65e7) in the head—{he is thinking of substances 
which, taken into the mouth affect the nostrils also, like mustard)—and 
‘cut* whatever meets them, are called dpyzéa, ‘pungent’. The general 
theory is thus that all tastes are due to the special character of earthy 
particles suspended in the substance tasted. Empedocles is said by 
Theophrastus (de Sensu 9, Doxogr. Graec. 502) to have had no special 
theory about tastes, but merely to have accounted for them, as he did for 
other sensations, by the intrusion of particles into the ‘ passages’ of the 
cense-organs (rept dé yevoews xat apis ov Suopi{erat xa éxarépay ovre was 
ovre 8t' & yiyvovrat, wAHV TO Kowwov Ott TH evappdrrev Tots wopots alaOyais 
éorw). We may assume that in whatever he did say on the subject he 
followed the line of Alcmaeon, the original discoverer of these passages, 
much as Timaeus seems to be doing. There is an inconsistency here 
which shows that T.’s doctrine is not after all a perfectly successful blend 
of mathematics and biology. It has been assumed all along that things 
get their flavours from the ‘earthy’ particles they contain (yyuwa pépy, 
65d 2). And earth is for mathematical reasons denied to be convertible 
into anything else. Yet we are now told that the particles which give 
the pungent its peculiar taste ave converted into fire by the action of the 
heat of the mouth, which is itself supposed to be due to the presence of 
fire in the organism (cuvexrvpovpeva xai raAw avra dyrixdovra To Siabep- 
prvav). This ought really to be no more possible on the principles of 
T.’s physics than it is in actual fact. Yet that he seriously means to be 
understood so seems clear from the réuvovra re wav’ orocos ay rpoorirrn, 
since ro réuvev is specially characteristic of.the tetrahedra of fire. ‘This 
is not the only example we shall find of physiological processes which 
ought not to be possible if the physics of the dialogue are sound. 

65 e 7. mpds tas ris xepadis aloGices. The use of aicOyas for 
‘organ of sense’ is too common to need any elaborate illustration. See 
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Bonitz Jadex Artstotelicus s.v. So Phaedo 75 € 3 rais alc Oyoect ypwpavor 
wept aura éxeivas dvaAapBavopev tras ércotpas Means ‘ by using our organs 
of sense’, and at Laws xii. 942¢4 the head is spoken of as éyov ras 
xupias amacas aigOyoes, ‘containing the most important organs of sense’. 
The technical term alo6yrjptov was perhaps too much of a technicality 
in Plato’s time to be used in literary prose; the lexicon gives only one 
reference to Hippocrates for it before the time of Aristotle. The mouth 
is in the head too, but its supposed special connexion by the @A€Bia with 
the heart explains the opposition of it to the eyes, ears, and nostrils. 
The effect of pungent things like onions and mustard on the eyes will 
explain the use of the plural aic@joes, but it is, no doubt, the effect on 
the nostrils which is chiefly intended. 

66 a 2-b 7. 1d Be ad... wpocpyOivar. We come next to the ‘sharp’ 
tastes (ofv) of the ‘acids’. The general meaning is clear, but the words 
are almost unconstruable, and there is probably some primitive corrup- 
tion too deep for certain correction, since all our MSS. agree substantially 
in the same text, and there appear to be no variants provided by early 
testimonies. Corruption is therefore not likely to have extended beyond 
a few letters, and this consideration should rule out any ‘ emendation’ 
which involves far-reaching alteration. In the MSS. the first three words 
of the sentence are ray 5¢€ adray, and they are retained by most of the 
editors (Bekker, St., Martin, Hermann, the Zitrich editors, A.-H.). Yet 
the sense obtained seems impossible, as it would make the oféa now to be 
described a mere sub-class of the Spuéa, ‘and when these same (par- 
ticles) have been previously refined’, &c. But the description when it 
follows is inconsistent with this, since it gives the most prominent part in 
the production of +6 df) to the presence of air, which has not come 
into the account of any of the already described substances. Hence 
Schneider's correction ro 5 ad ray, adopted by Bt.,! seems to me neces- 
sary aS a minimum change. The supposed error is one of the most 
natural; the reading of ayrwx as one word would almost inevitably 
produce it. If we accept this initial slight alteration, we see that the 
general structure of the sentence is of a kind very common in the Laws. 
The. subject of the principal enunciation is +6 rav wpoAcderrvcpévoyv, 
itself a periphrasis of the common kind for ra zpodeAerrvcpeéva, ‘on the 
other hand, (av) those which have been refined already by decomposi- 
tion....’ The sentence is then interrupted by the insertion of the long 
relative clause & 67 voridos ... AXexPyvat, and so, when the main statement is 
resumed, the subject has to be repeated and, as usual, a 8€ is inserted. 
This, however, leaves the worst difficulties still unaccounted for. On 
what does pépeow in 6644 depend? How are we to account for the 
éxovra in a5, and for the infinitives in the relative clause, yervéoOaz, 
weptornvot, AexOnvar, where we expect finite verbs? I do not venture to 
do more than indicate my own views on these intricate points with a great 
deal of diffidence, referring for fuller discussion to the notes of Stallbaum, 
Martin, A.-H., and the long discussion in C. W., pp. 28-37. As to the 
first point it seems to me clear that pépeoe must be taken with ovpperpiav 
gxovra, with the sense ‘are duly proportioned to the particles of earth’. 

1 And Rivaud. Hha2 
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This involves separating doa dépos from éyovra, and understanding the 
whole clause to mean €xovra ovpperpiay rots yewdert pépecw Kal (Trois pépe- 
aww) 60a d€pos (éori),‘ duly proportioned to the particles of earth and to those 
of air’. This was St.’s view of the construction of the clause as it stands, 
though he also held that the whole passage has suffered too deeply from 
corruption for restoration. It follows that éyovra and the words dependent 
on it are co-ordinate with rpoAcAerrvcpevwr and evdvopévwr, the Meaning 
being, ‘ Those particles which have been previously refined by decomposi- 
tion and are making their way into the narrow “veins”, and are duly 
proportioned to the particles of earth and air contained there’. Thus it 
looks as if we ought to remove grammatical difficulty by reading éyovroy 
for éyovra, the corruption being explained by a conscious or unconscious 
false assumption that the participle belongs to ova aépos. This change 
appears to have been suggested by Lindau, and is only not adopted by 
St. because he holds that corruption has gone too far for any certain 
restoration of the true text. Yet I think it quite possible to defend 
éxyovra as it stands. Since 76 rav mpoAcAerrucpévwv (we must have that 
change at least) is equivalent in meaning to ra wpoAeAerrucpéva, I do 
not think it impossible that the author of the Laws and PAilebus might 
not let himself pass at €yoyra to a neuter plural nominative by a con- 
structio ad sensum, though I do not feel sure that a parallel to so violent 
a change can be actually produced.’ 

Finally, as to the infinitives in the relative sentence. If the text is 
sound, we might perhaps suppose that the force of the wore before 
xuxac Gas is irregularly carried on into the relative clause, so that it is to 
be construed as though there were a finite verb roret in it upon which the 
infinitives depended. An alternative would be to attempt an explanation 
on the analogy of the construction common in Plato by which the relative, 
as well as the principal, clause in orasto od/:gua is allowed to take the 
accus.-infinit. construction. I do not see why this usage might not have 
been extended to a case like the present, so that the effect of the adore 
before rocety in a5 should be felt throughout the relative clause, though 
the case is not one of orasio odligua, but I can find no exact parallel, and 
the grammars seem to fight shy of this difficult sentence. In any case 
mpoapyOyvac in the principal sentence after its resumption is the main 
verb, and we can only account for its mood by supposing an illogical 
influence of the preceding infinitives. ‘The meaning fortunately is clear. 
‘But substances which have been already refined by decomposition and 


1 Yet cf. Laws A. 643 d 8 ff., if the MSS. are right in this violently discussed passage, 
as I believe they are; Adyouey ws roy pév wewadevyévoy Huay dvra rivd, roy 82 drac- 
Sevrov éviore eis Te xannAeias Kal vauxAnpias, cal GAAcw roovTrow pdAa wenadeupivaw 
apodpa dvOpwrav, After long consideration I cannot help believing that the text here 
is sound, and that the meaning demanded by the context is ‘we speak of one man as 
educated and another as uneducated, it may be, for the work of a retail dealer or 
a skipper, and (we speak) of other such men as mighty well educated ’—i. e. we talk 
of ‘education’ for other commercial pursuits besides the two specified (though, the 
speaker is explaining, no ‘ education’ of this commercial kind is the ‘education * on 
which he ts insisting as the most important business of the wéAcs). The transition 
from Aéyouer ws c. accus. absol. to Adyouew ds with genitive absol. here seems very 
harsh, but all the attempts to get md of it seem to involve either a wild licence of 
conjecture or an ansuitable sense, or both. 
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then make their way into the narrow little veins, and have a due propor- 
tion with the earthy particles and those of air in the composition of these 
veins, such that they agitate them (viz., the earthy and airy particles of 
the ¢A¢Bia), and make them jostle and so change their positions (epi- 
winrev), taking up new ones and leaving others empty as they globe 
themselves round the intruding particles—they thus form round hollow 
drops of water (idara), vessels of moisture earthy or pure as the case 
may be, containing air by the formation of a hollow moisture round the 
air, and those made of pure water surround the air transparently and are 
called bubbles, but those made of earthy water which effervesces as it 
rises are spoken of by the names of seething and fermentation—the cause 
of these effects, I say, is called acid.’ Thus the idea is that acids poured 
on anything cause bubbling, effervescence or fermentation, as the case 
may be. This means that they cause a hollow sphere of water to be 
formed round a centre which holds air or earth. If the acid itself contains 
no earth, and perhaps we should understand, though this is not expressed, 
if what is contained in it is pure air, you get a transparent bubble. If 
there is earth in the bubble—and possibly he means also, if there is earth 
as well as air at its centre—it is frothy and turbid, and you get the 
appearance of frothing and fermenting. As acids all have a sharp taste, 
T. assumes that they act in this way, forming bubbles, on the organs of 
taste themselves, | 

66 ba. vorepd dyyeia ddpos. The words seem curiously superfluous 
after the preceding voridos rept a€pa xoiAns wepitaeions. May it be that 
they are an echo from some poetical description of a child blowing bubbles? 
— 66D 7-c 7. oipwacw 82... yAuxd. Sweet tastes are produced in a 
way which is, in a sense, the opposite of al] those we have described. 
When the particles which get into the passages of the tongue are ‘suit- 
able to the structure’ of that organ, so that they smooth away any abnormal 
roughnesses and contract or dilate, as the case may be, the already un- 
duly dilated or contracted passages, this is a cure for ‘ enforced ’ or ‘ con- 
strained ’ conditions of the organ of taste, and the substances which pro- 
duce this effect are what we call ‘sweets’; in accord with the general 
theory about bodily pleasures already laid down, all such tastes are 
peculiarly ‘ pleasant and grateful ’. 

66 b7-c 1. ovpwaow ... dvavtriov. That is, you cannot classify tastes 
in sets of two of which one is the ‘opposite’ of the other, or at least you 
cannot do this completely. The general theory was that ‘to one thing one 
is opposite ’, év évi dvavriov. But ro yAuxv is in a way évayrioy not to one 
special taste (as ré Aeuxdy is to rd péAay, OF To KoUdoy tO ro Bapv), but to 
all the six tastes, orpupvd, atornpd, mixpa, dAuxd, dpyséa, df€a hitherto 
discussed, T. means a hint against possible abuses of the doctrine €y évi 
évavriov. The évavriorns is, of course, that all the other tastes are con- 
nected with some more or less unnatural disturbance of the normal state 
of the tongue and its connexions, sweet tastes with the restoration of the 
normal condition. This is meant to explain why all persons with palates 
not artificially spoiled like ‘sweets’; it is implied that they find the 


1 This is, in effect, also the rendering of Rivaud. 
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‘other flavours disagreeable, and that the liking for them has to be 
acquired. 

66 c 1. wpopdoews, virtually = airias, ‘cause’. This sense of the 
word is not — in Plato. Cf. Rep. Vill. 556 € 6 wodss azo O pAKpas 
mpopaceus - . YOO TE Kai aiTy avrp payera, Zim. 76¢ 4 Toure én re 
doyy Kal Tais aiohduen ravras (for this cause) Séppa rpiyas ovvyds re éx 
axpots Tots KwAos Epvcav. 

66 C2. otoracs dv Sypois. For it is only in the process of being 
‘ dissolved’ or ‘ melted’ in the mouth that a thing is sapid at all. 

One may compare Aristotle’s account of tastes. He discusses them briefly 
at de Anima B. 422* 8—5 16. His view is that itis only what is actually or 
potentially moist (iypor cf. cvoracts év bypois) that has a taste. Hence 
he lays great stress on the point that, if we are to discern tastes properly, 
the tongue must neither be actually moist nor yet incapable of being 
moistened. It must be dry until it is moistened by the substance which is 
tasted. (This looks like a covert criticism of the part Timaeus makes the 
natural moisture of the mouth itself play in his account of the ziuxpa and the 
oféa.) It is a plain fact, Aristotle holds, that we are unable to taste when 
the tongue is either unnaturally dry or unusually moist. (For example the 
reason why sick folks find the taste of everything bitter is that, owing to 
their diseased state, their mouths are already filled with a bitter moisture.) 
As for taste-qualities, Aristoue tries to arrange them, as he does colours, 
in a linear series with a pair of ‘opposites’, yAvav and wexpoy, as its end- 
terms. (He thus disregards Timaeus’ correct warning that there is no 
one ‘ opposite’ to 70 yAunu.) The intermediate term next to TO yAux is 
the ‘unctuous’ or ‘oily’ (Aurapdv), that. next to expo is the ‘saline’ 
(dApvpov). Between these are the pungent (8pyv), dry (aborypov), and 
acid (ov). Tastes are also discussed in the little essay de Sensu ef Senst- 
brlibus 442% 12—442> 26. Here, as before, Aristotle tries to make a linear 
series of tastes with yAv«v and mexpoy as the end-terms, but he now re- 
gards Aurrapov as much the same as yAvxv, and dApupsv as the same as 
TeKpoy (ydvos pev ouv Aurapos 6 Tov yAvKéos éori XUHOS, ro 8 dApupoy Kat 
wixpov oxedov TO avo, 442%17),S0 he gets the series yAuxv, avarypor, 
Sptpv, orpupvorv (astringent), éfv, wuxpov. He then tries to make a fanciful 
correspondence of tastes with colours, equating sweet with white, oily 
with fav@ov (tawny yellow ?), aixpov with black, and the rest with the reds, 
greens, and blues. The rest of the discussion is taken up by a polemic 
against Democritus and of wAciorot rary pvewAdywv who, Ar. says, Fame 
paradoxically " reduce taste to touch (arorwrarov Tt rowtor raya 
aicGyra arta movovtet, 442% 30). Much of this polemic would be Hac 
able to Timaeus, e.g. the argument that since variations in shape are 
infinitely numerous, Democritus ought to have held that the number of 
different tastes is infinite. The attempt to arrange tastes in a linear series 
is particularly unfortunate, as modern psychologists recognize. 

66 d 1— 67a 6. xai ra pev... dwoddBdv. Smells. There are no eidy 
of smell. Timaeus means, for one thing, what modern psychologists 
mean when they say that smells do not lend themselves to classification 
on any scientific principle; you cannot ‘order’ them. There are an 
indefinite plurality of them and you cannot reduce them, as you can colours, 
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tastes, &c., to a few well-defined types and the forms intermediate between 
these types. But this is only a consequence of something more ultimate, 
and it is this more ultimate fact which is T.’s primary meaning. He is 
giving a physical and physiological explanation of the impossibility of 
such a classification. He means that there is no one eldos, regular 
geometncal structure, among those assigned to the particles of the 
‘roots ’, which produces smell. The particles of all the four types are 
absolutely odourless, The ¢A¢Bia (he means really the threads of the 
olfactory nerves, which he, like Alcmaeon, holds to be hollow ‘ passages ’), 
are too broad to be stimulated by particles of fire or air, which slip 
through them without contact, too narrow to admit particles of water or 
earth, Consequently no body which is in the form of any of the ‘roots ’ 
has any smell. This implies that particles can only be odorous when 
they are in the transitional process of being transformed either from water 
to air or from air to water. It is just then, when they are neither icosa- 
hedra nor octahedra but passing from one shape to the other by a series 
of intermediaries which are not ‘ regular’ polyhedra that they neither slip 
through the Ara without contact nor are too big to get into them at all. 
The reason for the assertion is the empirical observation that smells are 
only given off by things which are being ‘ wetted or decomposed or melted 
or volatilized’ (66 d 7-8). Now when air becomes water it passes through 
the stage duiyAn, ‘mist’, when water turns to air it goes through the 
stage of xamvos, ‘smoke’ or ‘vapour’. (These correspond to the two 
forms of vapour, typa and ¢ypa dvabuytaots, which play so prominent 
a part in Aristotle’s meteorology.) Hence it is only things which are in 
the intermediate stage of éuiéxAy or xarvos which have a smell. We can 
see this if we close the nostrils (e.g. by placing a thick cloth before them), 
and then take a deep breath; we smell nothing, as the obstacle lets 
through the air but keeps out the duiyAy OF xarvds, since its structure is 
less fine. Smells, then, cannot be properly classified. We can only 
distinguish them as pleasant and unpleasant, and neither the pleasant nor 
the unpleasant have received a distinctive name; all alike are merely called 
6o pau. | 
66 d 2. efSn per odx gv. «250s here and in the next line has the old 
geometrical signification ‘ regular figure ’, as is shown by the explanation. 
It is decause you cannot specify a sfrucure for the particles which give 
out the smells that you cannot classify their smells. T. does not regard 
the division into pleasant and unpleasant smells, ‘odours’ and ‘stinks’, 
as a classification. This is because it is not based on a known ‘ objec- 
tive’ character of the bodies which have the smells; it is ‘subjective’, and 
varies with the individual percipient. The smell which attracts one 
repels another, and hence the impossibility of really saying whether 
a given smell is a ‘fragrance’ or a ‘stink’. But a scientific classification 
cannot be founded on individual likes. | 
ib. 4Apryevds. The metaphor is that a smell is a ‘half-breed’, like 
a mulatto or a mule; it arises neither from water nor from air (neither 
from a liquid nor from a gas), but from something not more precisely 
definable which is half-way between the two. If we apply the language 
of the Philebus to the case, we may say of dopai what is said there of 
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ndovat ; they are connected only with yéveors, not with otcia. To be- 
come air or water is a yéveors eis ovoiay, ending in the production of an 
ovaia which is the combination of drepoy and wépas. But this otvia, the 
air or water, has, according to the present theory, no smell. It is only 
while the yéveous is incomplete, and its wépas not yet established, while 
the contents of a certain region of the trodoyxy are ‘ non-descript ’, that 
a smell is given off. Smells, like Sova’, thus exhibit dwepia. As the 
octahedra (e. g.) change into icosahedra they go continuously through an 
‘infinity ’ of momentary phases, and all the while there is a smell; it is 
not connected with any one of these phases but belongs to the whole 
drepia of them. As soon as the octahedra have settled down to a 
‘regular’ shape again, the smell has vanished. 

66 d 7-8. Bpexopdvew .. . Ouprapdvev. The Bpexopevar and ryxoperuy 
refer to the passage from air to water, the oyropevwv and bypuwpevwy to the 
opposite process of vaporization which is thought of as conversion into ‘ air’. 

66 e1. dv to petatu. The peragv is thought of by Timaeus exactly as 
in modern times we think of a ‘ bounded interval’ in a continuous series 
as having a definite first and last term but no terms which are ‘ imme- 
diately next’ one another. 

66 €2. xamvds  duixdn. Note again the view, which comes from 
Anaximenes, that ‘mist’ and ‘vapour’ are intermediate stages in the 
condensation of air into water and the rarefaction of water into air. 
Similar is the view of Heraclitus, according to whom xazvos is the first 
step of fire which is taking the 60s xarw, and mist and vapour apparently 
the first stages in the ascent of earth or water taking the 6565 dyw which 
leads to fire (EGP4A.* 146-50 and references given there). The doctrine 
is not really consistent with the Empedoclean theory of the four ultimate 
‘roots ’, but it is exactly right in the mouth of Timaeus who is trying to 
fuse the biology of Empedocles, a doctrine based on the ‘four roots’, 
with Pythagoreanism, a system which started in its cosmology from the 
general view of the world given by the Milesians. It is just the great 
Pythagorean thought on which mathematical physics is based, the thought 
that the properties of particles depend on their geometrical structure, 
which makes it possible for Timaeus to get rid of the ‘irreducibility ’ of the 
‘roots’, But it is not easy to understand how the present theory, which 
requires an indefinite plurality of intermediate stages between water and 
air, is to be reconciled with the view of 56d—57c¢ which assumes that 
particles can only be broken up «xara ta rpiywya. The physics and the 
biology will not really fuse successfully. A.-H. tries to get out of the 
difficulty by suggesting that the principles laid down in 56 d—57 c do 
not apply to ouiyAyn and xamves which are ‘matter in an unformed state’. 
This amounts to reading into the dialogue Aristotle’s doctrine of xpurn 
vAn, which, as A.-H. himself has rightly insisted, is expressly excluded 
by the identification of the txodoy7 with ydpa. 

67a1. 8u odv, A W Y, is clearly the true reading, the de of F being 
a mere blunder due to ‘itacism’. The &' of Stobaeus (accepted by 
A.-H.) spoils the sense, which is that you cam divide the ‘nameless 
varielies ’ into two sets, the ‘nice’ and the ‘nasty’ (cf. dp in a 2), but 
neither set, asa set, has a name in Greek, and the division is. no true 
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scientific classification. The dvwyipza goes along with dvo as part of the 
‘complement’. The sense is ‘ The varieties of these smells form two sets, 
neither of which has a name’. T. is not referring to the familiar fact 
that particular smells have not special names of their own as particular 
colours or tastes have. He means that there is in Greek no distinctive 
name either for ‘ fragrance’ or for ‘stink’, There is only the one word 
éopy for both. odfew and dap have to be used alike of a rose and of a 
piece of carrion. He would not regard such a word as dvaowdta as 
a ‘name’, since it merely means an copy which the speaker does not like. 

67 a2. odx dx woddGv o05e dwitGv cidav dvra. That is, not only can you 
not specify a ‘simple’ or ‘regular’ form corresponding to each nice or 
nasty smell, but you cannot make an enumeration of either ‘ nice’ smells 
or ‘nasty’ ones as consisting of a definite number of sub-varieties. You 
could not e. g. say that there are just ten or just twenty ‘ bad smells’. If 
you tried to ‘classify’ them you would not be able to establish a precise 
number of infimae species. He does not mean that there are ‘not many’ 
pleasant or unpleasant smells. 

T.’s theory closely resembles that of Empedocles. The Placita (iv. 17, 
Doxogr, Graec. 407) record only two theories about smell, those of 
Alcmaeon and Empedocles. Of Alcmaeon we are told simply that he 
said that we smell with the brain which draws up the smells by means of 
breathing (or the respiratory openings, év r@ éyxepaAw elvar 70 1yepovixov, 
ToUTw ovv oodPpaiver Gat EAxovrs Sta THY avarrvowy Tas Gopas). Empedocles 
said also that smells are drawn in along with the air we take into our 
lungs. For we see that when respiration is difficult, as in the case of 
persons with a cold in the head, the subject cannot smell (ib. iv. 17. 2 
Tais dvamvoais Tals aro TOV TVEULOVOS owveaKpiver Gat THY Gopnv’ OTay your ¥ 7] 
avarvon Bapeia yévytar xaTa tpayuTyTa py acvvacOaverOar ws emt TaY 
pevxparfopévwy). Theophrastus says of Alcmaeon's view (de Sensi 25, 
Doxogr. Graec. 506) oappaiver Oar Sé froiv dpa 1G dvamveiy avayovta 16 
TVEUpA mpos TOV éyxépadoy. His account of Empedocles is (ib. 9, 
Doxogr. Graec. 502) oodpnow dé yiwer Oar TH ” tT avarvon’ 510 Kai padiora 
GoppaiverGar rovrovs ols adodporary tov acOparos 4 xivnows' dopny d¢ 
awreiorny dro Trav Aertay Kai TwY Kovpwy azroppev. Thus both authors 
seem to have dealt more with the process of smelling than with the nature 
of the things which ‘smell’. It is noticeable that though Timaeus holds 
Alcmaeon’s theory of the central importance of the brain, he does not 
actually mention it in the present connexion. This indicates that he 1s 
more particularly thinking of Empedocles in this part of his theory. He 
also reproduces, in a slightly different form, Empedocles’ observation 
about the difficulty of smelling when the process of inhalation is obstructed 
(66e5ff.). The correspondence with Empedocles should have saved 
Martin from his curious slip about rwdés dvrippayBevros. He actually 
regards the words as masculine, and supposes that ‘I’. means to say that 
if one man breathes through a cloth and a second inhales the breath of 
the first, as it comes to him through the cloth, it reaches him devoid of 
any odour. He quotes Galen as understanding the words in this way, 
but if Galen really took this to be the meaning, he simply made a 
grotesque blunder. cvs is neuter, and the phrase means ‘if an obstruc- 
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tion is put in the way’. Theophrastus certainly understood the words , 
thus, for he paraphrases them in his statement of what he calls Plato’s | 
view (de Sensu 85, Doxogr. Gracc. 525) by éray érippagarres dvacracw, 
‘when men inhale through an obstacle’. Theophrastus criticizes the whole 
type of theory in connexion with Empedocles at de Sensu 21-2 (Doxogr. 
Graec. 505). He maintains, as a fundamental objection, that some 
creatures who do not breathe have a sense of smell (&a cAws ovd’ 
dvarvée trav coppawopevwy), This seems to be based on Aristotle de 
Sensu 444> 7 ff., which gives as examples fishes, insects (especially bees and 
ants), and shell-fish. Aristotle is right in saying that fishes and insects 
are in many Cases attracted to their food by smell, but mistaken in his 
view that they do not breathe. The consequence of this view is that he 
and Theophrastus hold that though there is a connexion between respira- 
tion and smell, the two are only conjoined per acczdens. Creatures which 
breathe do also incidentally smell by drawing in the odorous matter In 
the act of inhaling, but other creatures breathe without respiration. 
They also ridicule the statement by Empedocles that those who breathe 
fastest and ‘deepest have the keenest sense of smell. Theophrastus 
urges (de Sensu 21, Doxogr. Graec. 505) that if the olfactory organs are 
diseased or injured you may breathe as fast and deep as you please but 
your sense of smell will be defective. Also that on E.’s view short- 
winded persons and men who are doing hard bodily work or are asleep 
ought to be specially sensitive to smells, as they inhale most air. But in 
fact they are less sensitive than others. He also denies the statement of 
E. that ‘light’ bodies are most highly odorous, on the ground that 
neither air nor fire has any distinctive smell. Th. informs us (de Sensu 
28, Doxogr. Graec.507) that Anaxagoras followed the theory of Alcmaeon 
in connecting smelling with breathing, and so also (de Sensu 41, Doxogr. 
Graec. 510-11) did Diogenes of Apollonia, adding that those whose brains 
contain least air and those whose respiratory passages (perhaps he means 
the olfactory nerves) are very long and narrow are most keen-scented. 
Aristotle discusses the subject both in the de Anima and in the special 
essay de Sensu. In the de Anima (B. 421% 7—422" 7) he begins by 
saying that in man this sense is defective, and hence we cannot dis- 
tinguish well-marked kinds of smells. We hardly perceive a smell at all 
unless it is pronouncedly pleasing or disgusting (riv ataOnow ravry 
ovx éxonev axptBn, adXAa xetpov ToAAGY Cwuv’? havdrws yap dvOpwros 6oparat, 
Kal ovGevds dodpatverat Tov dodpavray dvev rov Avmnpov 7} Tov yd€os, 421" 
9-12). This looks like a conscious allusion to what ‘Timaeus says at 
6721-3. But there is a general correspondence between smells and 
tastes. There are sweet, pungent, tart, sour, bitter smells, as well as 
tastes (douxe yey yap dvdAoyoy éxev mpos THY yelow Kal Opoiws ra 
cidy TOY XUpPaY Tois THS Cops, GAA’ dxpiBerrépay Exopey THY yetou, 421° 
16-19). This is an interesting observation, but Aristotle's explanation 
seems to invert the facts. According to modern psychologists, human 
taste is even more defective than human smell; what we usually call the 
‘tastes’ of things are really smells complicated with feelings of touch, 
except for the four or five well-marked genuine tastes, sweet, salt, sour, 
bitter. Ar. goes on to maintain that though we can only smell by in- 
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haling, ‘ bloodless ’ creatures smell without breathing (rd dvev rot dvaxveiy 
By aigaverOar tdiov éxi trav avOpurwv’ Sijdov 5€ wrepwpevos’ wore Ta 
dvaya, eready ovx dvamvéovowy, érépav dv tw aicOnow xo. rapa tas 
Aeyopuévas’ GAA’ ddvvaroy, cirep THS OopAS aicOdverat, 421» 18-22). 
Smells are peculiar to ‘dry’ substances, as tastes are to ‘moist’. They, 
like the other objects of immediate sense-awareness, are more fully treated 
‘in the de Sensu, where they are the subject of c. 5 (4425 27—445> 2). 
The specific object of smell is 76 éyyupov Eqpov, the ‘sapid dry’, © Air, 
and as he thinks water, transmit smells because they ‘rinse’ this sapid 
dry substance (Zor & dodparroy (sc. ro Stadavés, which includes both 
air and water) oty 7 dsadhaves, aAd’ 7 mAuyrixoy 4 pumrixoy éyyvpou 
Enpornros, 442° 30). Hence Copa is defined as ‘the sapid dry 
diffused in a moist medium’ (éy t vypwy Tov éyxupov Enpov prars, 443° 7). 
But he expressly denies that a smell is either a ‘smoke-like’ (xarve 
or a ‘watery’ exhalation, obviously intending a polemical reference 
to Timaeus among others. Thus he says (443° 21) Soxet 8 vious 
y Karvwons dvaPupiacis elvat Copy, ovca Kou? ys TE Kat aépos, and at 
443° 25 mentions the view that doy is dr His, ‘moisture’. The first view 
is rejecied, primarily because éoparat b€ xai ta &y Ty voare (443* 31)3 the 
second is inconsistent with his view that ro 6o¢parroyv is always 76 éyyupov 
Enpov. The type of theory given by Timaeus is, in fact, held to stand 
or fall with the more general doctrine that perception is due to amrdppotat, 
‘effluences’, and that doctrine Aristotle holds he can show to be false ° 
(7 dvabupiacis Gpotws A€yerat Tails droppoias’ «i ody pnd exeivy KaAGs, ovd 
atty Kadds, 44351). Aristotle goes on to deny, with an obvious allusion 
to the Zimaeus, the statement that there are no eidy of smells; there are, 
he says, two (loc. cit. 443” 17 edn dé Tov so ppavroi Svo doriy’ ov yap 
oorep twés hac, ovx dotw edn Tov Godpavrou, GAA’ gorw). There are 
(a) the smells of which he has chiefly spoken, those which are analogous 
with tastes and attract animals to their food, and (4) those which are 
entirely disconnected with tastes; in fact those which have a ‘survival- 
value’ for the organism, an ‘extrinsic’ value as pointing to tpody, and 
those which have no survival-value and point to nothing, but have an 
intrinsic Value in their own agreeableness, like the smells of perfumes (loc. 
cit. 44 3° IQ 70 pey yap éore KATA TOUS XU{LOUS TeTay pevov alrav... Kal TO 
Sv Kai TO Auirnpov kara oupBeBnxds € éxovor’" bua yap To Operrixov may elvat, 
émiGupowvruy pev ndeiat ai Gopat Tovrwy eivi, mremAnpupevors dé Kat pdtv 
Seopevors obx pOciar. . . ai dé xaG’ avras ndciar Tov dopay ciciy, olov at THY 
dv@av). Man, Aristotle thinks, is the only being sensitive to smells of 
this second class, and he is sensitive to them because his brain is by 
nature ‘cold’ and the blood in it easily congealed. The smell of 
flowers, perfumes, &c., is beneficial as counteracting this tendency (loc. 
cit. 444° 8 ff.). This distinction between the two sorts of smells seems 
a valuable contribution to the psychology of the subject and possibly 
on from reflection on the very fact already mentioned by Timaeus 
about the ‘purity’ of the pleasures of sweet smells. Ar. also mentions 
that some Pythagoreans believed that there are creatures which live on 
smells alone (loc. cit. 445% 16). He is at pains to refute this theory, 
which is not mentioned by Timaeus. 
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67a 4-6. 1d pedv tpayivoy ... dwodi8dy. The account of smells is 
thus brought into line with the general theory of pleasure and pain. The 
‘nasty’ smells ‘rumple’ the whole of the internal system from the crown 
of the head to the navel, thus setting up an unnatural condition; the 
nice smells quiet these organs by a sort of internal massage (xaramrpaivov) 
and restore us to normality. The restriction of the effects of the bad 
smells to the parts above the navel seem based on empirical considera. 
tions. Some of them ‘go to our heads’ and make us feel dizzy, others 
make us fee] sick. They do not act directly on the xdtw xowXia, and give 
no diarrhoea. However, since at 70oe¢1 the navel is mentioned as the 
boundary of the tenement devised for the ér:@vyyrexoy, the result is that 
smells affect the whole ‘seat of the soul’ from one end to the other. 

678 7-C 3. tpiroy 8¢ ... pyOyvar. Hearing. Once more we begin 
by an attempt to define the immediate object of this kind of sense- 
awareness, gwyy, ‘sound’; a word which in Aristotle’s more developed 
terminology means ‘ voice’, as contrasted with Wodos, mere ‘noise’ (de 
Anima B. 420° 5 7 5& dwvy Wodos tis éorw épyixou’ rev yap ayiywr obey 
gwvei. And, he goes on to say, many éxyvya also have no dw either ; 
in the end ¢dwry is confined by him to the sound made by the vibrating 
larynx and the members connected with it). Aristotle’s distinction is 
a little badly drawn for the purposes of sense-psycholozy. It is impor- 
tant to distinguish fone from mere noise, but irrelevant to the psychology 
of hearing how the tone heard is produced. Plato is using the word, 
as the context shows, generically for ‘sound’, Sound, then, is a stroke 
or blow (7Aryn) given by the air, through the ear, to the brain and blood 
and transmitted to the soul. There is an ambiguity of construction and 
consequently of translation in this definition. The question is whether 
éyxepaXrou and aizaros are governed by did, so that the sense is that dwvy 
is a ‘stroke by the air passed on by means of the ears, brain, and blood to 
the soul’—this was Stallbaum’s view of the passage—or should be 
regarded as ‘objective genitives’ after zAnyqv, so that the meaning will 
be ‘a stroke given by the air through the ears to the brain and blood, 
passed on until it reaches the soul’. That, is what does the air strike 
‘through the ears’? Does it strike the yvy7, the brain and blood being 
regarded, like the ears, as mere instruments of the blow? or does it, in the 
first instance, strike the brain and blood themselves? A discussion of the 
matter will be found in C, W., op. cit., pp. gg-100, where it is admitted 
that A.-H. may be right, as against St., in taking the second view, 
though, as C. W. says, the reason he alleges, viz. that on St.’s theory the 
‘hyperbaton’ of tm’ dépos is objectionable, will not stand examination. 
C. W. also urges that the Plact/a construe the words in St.’s way 
(Aetit Placita iv. 16. 4, Doxogr. Graec. 406 TlAarwy xat of dw ator 
wAyrreaGat tov év TH Kepary aépa’ tovrov 5 dvaxAacGa cis Ta WyEponexa 
Kat yiverOat ris axons THv aicOnow). Ido not think the authority of the 
Placita on a point of Platonic grammar appreciable, and in this case it 
looks as though his meaning had been quite misunderstood, since he is 
represented as speaking of a blow given to the ‘air in the head’. It is 
not clear whether this means air in the external meatus of the ear or, as 
I suspect, air actually in the brain.. My own suspicion is that we are 
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dealing with an explanation of a corrupt text from which the to before 
aépos had disappeared, so that the words could only be understood to 
mean a ‘ blow’ given to air in the interior of the head. But even if air 
in the external ear is meant, the explanation of the Plact/a assumes Plato 
to say nothing about the way in which it is originally agitated. He is 
assumed to be speaking of the air as recerving a stroke, when it is surely 
plain that he is really speaking of the air round us as giving a stroke to 
us. On the other side, as C. W. admits (op. cit., p. 63), Theophrastus 
twice alludes to the words in a way which shows that he took A.-H.’s 
view of the construction (de Sensu 6, Doxogr. Graec. 500 dwn yap 
etvat rAnynv im’ aépos éyxepadov Kai aiparos bc drwy pexpe Wuyis, ib. 85, 
Doxogr. Graec. 525 gwryv 8 elvat wxrAnynv tro a€pos tyxepddou xat 
aiparos bc: drwy péxpe yoyys). And the re xai in éyxepdrov re xat aiparos 
should naturally go together. Hence I donot feel much doubt that the 
construction of Theophrastus and A.-H. is right. The meaning then is 
that the stimulus in the case of sound is a vibration in the air which is 
communicated through the ear in some way to the ‘brain and blood’ 
and so reaches consciousness. As for the part played by the blood, it 
will, I think, appear later on that this means that the disturbance is com- 
municated by the brain to the blood in the blood-vessels and finally 
reaches the liver, as Timaeus says in b 5 (reAevracay St wept rHv rod 
yraros é5pav). Why the liver should be brought in we shall understand 
better when we have heard what Timaeus has to say about the functions 
of that organat p. 71. Itis supposed to be specially the seat of the éri@v- 
peyrexoyv, and presumably the continuance of the reaction in hearing to that 
region is meant to account for the shock unfamiliar noises or those which 
indicate the presence of something hostile to the organism, and some others 
(e. g. the squeak of a pencil ona slate), give to the whole bodily system. 

67D6. don 8 adris ... Baputépav, This is verbally a correct state- 
ment. Rapid vibrations in the air give rise to sounds of high pitch, less 
rapid to sounds of Jower pitch. But we shall see (80a 3~-b 5) that T.’s 
views on the velocity involved are confused. He confuses rate of vibra- 
tion with rate of transmission of vibration, supposing that the more rapid 
vibrations are propagated through the air with a greater velocity. This 
is a delusion. All vibrations are propagated with the same velocity in a 
uniform medium, and thus the pitch of a note has no more to do with 
the rate at which sound travels than the colour of a ray of light with the 
rate at which light travels. 

67 b 7-8. rhvy 82 dpoiav. .. opixpdy. ‘ Uniform’ wave-motion gives 
rise to a ‘ uniform and smooth sound ’, i. e. to atone with a single definite 
pitch; irregular motion to a ‘rough’ sound, a ose of no definite pitch. 
The loudness of the sound depends on the ‘amplitude ’ of the vibrations. 

672-3. ra 82... pyOhvar. The reference is to 80c infra. The 
airay probably means ray dwvay but may mean ray zAyyov. oupdwrie 
does not refer to ‘concord’ or ‘harmony’, but to capacity for being 
combined into melodic progressions. 

T.’s account of hearing should be carefully compared with the accounts 
in Theophrastus and the doxographies based on him of the early theories 
of the subject. Alcmaeon seems to have laid down the general lines of 
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the theory, and once more Timaeus is following him and Empedocles 
closely. Of Alcmaeon Theophrastus says in the de Sensu—over and above 
the general statement that he connected sensation with the brain—that he 
said, ‘we hear with our ears because there is void in them, for this is 
what is resonant (op. cit. 25, Doxogr. Graec. 506 axovew pay ov dre rots 
doiv, dort xevov ev atrois evurdpye’ Tovro yap jyev). The hollow cavity 
makes a noise and this is re-echoed by the air (@OéyyeoOaz 5¢ ra xoidAw, Tov 
dépa 5 dvryyxeiv).’ On this clause see Stratton Greek Physiological P sycho- 
logy n. 77 in loc. and Beare Greek Theories of Elementary Cognition 93 n. 2. 
Diels originally regarded the words as corrupt, but in /r. d. Vors.? i. 132 
retains them, marking off @OéyyeoGar . . . xoiAw as a parenthesis. If the 
' words are sound, I suppose the ‘ air’ which dyrnyxet to be that within the 
cavity of the ear itself. It is possible that this is the explanation of the 
misleading notice in the Flaci/a about Plato’s theory of hearing. Empe- 
docles’ account comes to much the same thing: ‘hearing arises from 
noises within the head, when the air, set in motion by a sound, resounds 
within’ (Theophr. de Sensu 9, Doxogr. Graec. 501 trav 8 axon azo 
trav drwlery yiverOar Wow, oray 6 anp tro THs guwvys Kuleis Hyp évros. 
I have given the words not as they stand in the MSS. or are printed in 
Diels’ edition of the Doxographr, but as restored in Fr. d. Vors3 i. 217. 
The MSS, have éfw6ey for éowev and yap for 6 dyp, but neither reading 
seems defensible.) T.’s theory is evidently constructed on these models. 
Anaxagoras also explained (Theophr. op. cit. 28, Doxogr. Graec. 507) 
that we hear aya te duxvetobar rov odor dxpe rov éyxepddouv’ ro yap 
mepiexov oorovy elvat xotAov, eis 8 dprirrew roy Wodov, ‘when the noise 
penetrates to the brain, for the bone containing the brain (i.e. the skull) is 
hollow, and it is on this that the noise strikes’, (The thought is that 
just because the skull is hollow it is readily set vibrating.) Similarly 
Diogenes of Apollonia (op. cit. 40, Doxogr. Graec. os § * hearing 
arises when the air internal to the ear is moved by the external air and 
transmits the motion to the brain’ (ri 8 dxoqy, oray 6 éy Tos aoiv dnp 
xunOeis tro Tov ew d1ad@ mpos tov éyxépadov). The statements of the 
Placita (iv.16, Doxogr. Graec. 406) are mere summaries of this information. 

Aristotle’s account of sound and hearing will be found in de Anima B. 
419> 4—421% 6, Sound is caused when a body, particularly a smooth and 
hollow one, is struck and set vibrating and communicates the vibrations 
to the surrounding air or water (op. cit. 419% 6 ra pey yap ov fapev exew 
wohov...7ad éxew, olov yadkdv xat doa orepea Kai Aeta, ate Suvara 
Wwopnoa. ... yiverar 8 6 kat’ évépyeav Wodos de Twos mpos Te Kal & run’ 
wANyn yap torw 7 Toovca.... Ayn 5 ov yiveras dyev hopas® wowep 
5 eiropev, ov Tav Tvy6vTwWV TAN] 6 Wodos* OVMéva yap moet Wopow Epa dy 
wAnyT, GAAG xaAKds cai ova dela kai KotAa.... ovx dors 58 Wodhou Kvpios 
5 anp ovdé ro vowp* aAda det orepewy wAnynv yevéOas pos GAAnAM xai 
pos Tov aépa) This last sentence is aimed at all such theories as 
Alcmaeon’s. Aristotle’s point is that the air is only the ‘medium’ of 
transmission, not the ‘agent’ in the production of sound. You should 
begin with a wAryy of e.g. metal on metal transmitted by the air. The 
vibrations of the air or water (Aristotle rightly rejects the view that sound 
is propagated only in air) are then the immediate stimulus in hearing. 
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The vibration of the medium imparts a corresponding vibration to the air 
contained within the ear (op. cit. 420% 4 dxo7 52 cunduns dépu’ dia 8é ro ev 
dépe elvat, xevoupevov rov ew 6 clow xwwetrac). This account thus follows 
much the same lines as the older ones, but (a) the source of the rAryy 
transmitted by the medium is specified, (4) it is recognized that air is not 
the only medium for the transmission of sound, (c) no reference is made 
to any part played in the process by the brain. 

67 ¢c 4—68 d 7. Téraprov 8) Aoirdvy ... eis ad0is wore dota. Colour. 
This section presents exceptional difficulties mainly due to the uncertainty 
of identification of several of the tints mentioned. For the most part we 
have to find out what the Greek name of-a colour means by seeing to 
what objects it is applied in literature, and this is necessarily a very con- 
jectural business. To do the work well would require such a complete 
knowledge of the uses of these names from the earliest to the latest 
literature as can hardly be possessed except by.a specialist. Again, even 
if one had all the information before one, it would be very hard to tell 
whether in many cases the application of a particular epithet to a par- 
ticular object may not have become purely conventional from a very early 
date, or whether different writers really mean the same tint when they use 
the same word. Not to say that much depends on the accuracy of colour- 
vision of the particular writer. (Byron, according to Trelawny's Records, 
maintained that no one ever saw a green sky. If Byron was in earnest, 
his eye for colour must have been badly defective, or he must have looked 
in the wrong places.) But a still graver difficulty, to my mind, is that 
the Greeks did not make the ‘cuts’ in the colour-continuum marked by 
distinct names exactly where we do. Thus among the things the Greeks 
called yAwpa there are some of which we should speak as pale or greenish 
yellow and others we should more usually call yellowish ot golden green. 
The transition from orange through yellow and green to blue in the spec- 
trum is continuous, and it is thus largely arbitrary just where you should 
pass from using one and the same colour-epithet to employing a fresh one. 
There is also the difficulty suggested by our uncertainty whether a 
difference in colourenames in Greek is meant primarily to indicate 
a difference in tint or one in brilliancy and lustre. Again, statements 
about the results of colour-mixtures, of which Timaeus makes several, 
are further complicated by the uncertainty whether the mixtures are sup- 
posed to be got by superposing differently coloured lights or by mingling 
different pigments. The two methods lead to very discrepant results. 
For all these reasons this particular section of the dialogue is perhaps 
the one of all others that we must never expect to understand fully. 
There are exactly the same difficulties about the interpretation of the 
colour-equations of Democritus reported by Theophrastus in the de Sensu. 
Timaeus himself is careful to insist with exceptional emphasis on the 
purely provisional character of this part of his lecture (67d 1 padwcra 
eixos xtr., 68b6 1rd dé coov pérpov dois, ovd et Tis EidEin, VoUY ExeL TO 
Agyew xtr., 68d 2 rov cixora pdOGov, and note the strong disclaimer of 
certainty with which the whole section ends, 68d 2-7). It is clear that 
he feels less confident here than anywhere else, and that he would not be 
seriously perturbed if he could be told that all his ‘conjectures’ were 
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wrong. The main points of the theory are that colour is a ‘flame’ or 
‘light ’ (Ao) emanating from the coloured body, and that differences in 
colour correspond to differences in the result of the encounter between 
this flame and the dys or ray of light issuing from the eye (which, it 
must be remembered, is itself a kind of fire), Everything turns on the 
ovpperpia between the visual stream and the particles of flame emitted by 
the coloured body. Thus Timaeus is definitely adopting the Empe- 
doclean doctrine of colour-perception as due to the entrance of particles 
into the wdpo. or passages of the organ of sight, the particles being 
a7roppotat, effluxes, from the coloured body, in fact particles of fire, as 
they must be if we grant the premisses that the real organ of vision is 
itself a ‘flame’ or ray of light and that ‘like is known by like’, A.-H.’s 
denial that the doctrine of Timaeus reproduces Empedocles is mistaken. 

67 8-d1. dpews .. . éppyOn. Constr. atro éppyOy wepi ray aittwy ris 
yevérews oews év trois rpoabe, ‘ the bare fact (just the fact and nothing 
more) about the causes of vision has already been mentioned ’, a reference 
to 45b4ff. The avro or ‘ bare fact’ is contrasted with the fuller state- 
ment about the details of the process now to be given. The evidence of 
AF and Stobaeus puts it beyond all doubt that atré was the archetypal 
reading, and it yields exactly the sense needed, The avray of Y', read 
by Bekker, St., M., and the Zitrich editors, has no weight against this 
consensus of authorities, and gives a false emphasis to rav airiwy. 
Schneider's conjecture ad ro, which makes ro wept rv airiwy TIS yevérews 
dWews subject to épp76n would be good enough if the atre of the best MSS. 
tradition were not better still. 

67d 1-e 4. rHd’ ody... tag airias. The theory, as now developed, is 
this. The particles of flame emitted from an object which form its colour, 
and mingle with those of the visual ray issuing from the eye, may be 
exactly equal in bulk to the particles composing the visual ray or they 
may not. (In any case the particles of both are identical in form; being 
fire, they are tetrahedra.) If the emitted particles are exactly equal to 
those of the visual ray in bulk, the object seen appears transparent. If 
they are unequal, the object seen (intercepts the visual ray and) is seen 
as coloured, the particular colour depending on the sense of the inequality. 
Particles smaller than those of the os can cut into it and divide it; larger 
particles compress or squeeze it laterally. So the fundamental colour- 
Opposites are the pair ‘ divisible of the visual current’ (Scaxperixov dyews), 
and ‘squeezing the visual current’ (ovyxperixov dews). These answer to 
the colours Aevxoy and peéAay respectively. Wazle is that which divides 
the visual current, a definition repeatedly used as an illustration to 
Aristotle’s Zopics, black that which squeezes or compresses it. Thus 
there is an analogy between white and black on the one hand and warmth 
and cold on the other, since warmth is supposed to ‘ prick’ or ‘cut’ the 
flesh, cold to make it contract. and again between black and the astrin- 
gent (orpvdva) tastes which contract the passages in the mouth and white 
and the pungent warm tastes (Spuéa) which heat and prick them. The 
analogy is, however, commonly overlooked (havra{dpeva 5¢ dAAa, 67 € 3), 
because colours and tastes are not in the same yévos. Timaeus thus 

1 Indicated also by W’s atra, 
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treats colours as a linear series of which white and black are the two 
end-terms, just as Aristotle and Goethe did after him. 

6745. 1a per odv toa dvaicOyra. This is because the particles emitted 
from the object are in this case absolutely indistinguishable from those of 
the visual ray itself. Hence you seem to see right through the object, and 
that is why it gets the epithet dkiagaves. The 8) (& &) nai 5. Aéyopev) means 
about ‘of course’. ‘Of course’ you call such a thing ‘translucent ’. 

ib. 5-7. Ta Se pete... adrhy. It is the particles which are smaller than 
those of the oys which penetrate it, those which are larger that squeeze 
it. In the following clauses the Oepyots and yvypots answer chiastically 
to the ovyxpivovra and d:axpivovra, orpudvois—dpizéa are then made to 
correspond by a second chiasmus to yypots and Gepyois, and so the 
original order is restored again. 

67€2. td re Neund nai rd pédava. Again a chiastic arrangement, 
since it is the Aevxa which correspond to the dpizeéa and the péAava which 
answer to the orpudva. 

67 € 2-3. dxeivey. St. says ‘alba ef nigra quae sunt illorum affectiones. 
Intell. autem illorum quorum modo mentionem fecit, videlicet calidorum 
et frigidorum, acerborum etacrium’. This cannot well be right. It is not 
universally true that @epua are white and uvypd black, for ice is white. 
And it is certainly not true that dpizéa are white and orpudva black. 
A.-H. takes éxeivwy to refer to ra ovyxpivovra and ra diaxpivoyra, and this 
appears to me to be correct; the three qualities Oepudy, Spd, Aevxdv 
are all ra@jpara of one kind of body, that which ‘cuts’ the organs of 
sense, their three opposites yrypév, otpudvdv, péAav are all zraypara of 
another kind of body, that which compresses them. 

67e€5. rd pev Siaxpirindy ris sews Aevxdy. This seems to have 
become the accepted Academic definition; cf. for references to it 
Aristotle Zopica A. 107° 29, T. 119% 30, A. 123% 2, H. 149% 38. 

67e6—68 b I. riv Be dfurdpay ... érwvopacapev. We come now to 
the explanation of the intermediate colours, The first of them is ro 
Aapmpov or 76 oriABov, and into the account of this is inserted an ex- 
planation of the effects of bright lights in dazzling us and making our 
eyes water. Suppose the flame emitted from an object is moving with 
a high velocity, and that its particles, being smaller than those of the 
visual ray, in virtue of this high velocity ‘split’ the ray right up to the eye 
itself and so come into contact with and act on the actual passages 
(S:€fodo:) in the eye; they will heat and dissolve the substance of these 
passages and so express from them (éxxéovoav, 68 a 2) a conglomerate of 
fire and water, the warm wet thing weall callatear. When this happens, 
fire is, on the one hand, ‘leaping from the eye’, on the other hand fire 
emitted from the object is forcing its way in and is then being put out by 
the ‘humours’ in the eye. In this general state of confusion (xvJ«nots) we 
see all kinds of colours, and are said to be ‘dazzled’; the object which 
sets up the process is called Aaympdv or otidBov, ‘brilliant’, ‘ bright’. 
So far it is clear that what is being described is not really a new hue or 
tint. It is simply the blinding and dazzling effect of powerful and 
brilliant light of which Timaeus is thinking. 

67 e 6-7. thy B dfurdpay gopdy xal yévous wupds érdpou mpoomirroucay. 
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What does érépov mean? Different from what? A.-H. says from the 
light which has just been described as white. But does not white light, 
if brilliant enough, produce the dazzling effects described? It seems to 
me, therefore, that St. is right in supposing that all that is meant is that the 
fire is ‘ different’ from that of the visual ray itself. It clearly is; its particles 
are smaller, for it Siaxpives ryv ofr. It follows that T. is still speaking 
of white light, since white has just been defined as ro dtaxpirixoy rizs 
ovews. Hence it is clear that the peculiar dazzling effect is supposed to be 
due not to any difference of quality from a white light which does not 
dazzle, but to the superior velocity which enables the particles emitted 
from the ‘dazzling ’ surface to make their way into the oyxs and along it 
péxpt Tov Guparwy. In the more ordinary case, we may presume, the 
current of particles emitted from the object loses its separate identity 
before it has penetrated so far, It is assumed that the velocity of light is 
not uniform. It is logically permissible for T. to postulate this, if the 
assumption enables him to ‘save’ appearances, and no one in the 
fifth century B.c. could have produced any reason for thinking such 
a postulate false. 

68 a1. SiwGoticay nai rixovcay. The high velocity of the particles 
explains why they ‘push asunder’, ‘force their way into’ the d:éfoda; 
the r7xovoay is to be explained by the ‘cutting’ power ascribed to fire in 
virtue of the shape of its particles. The sense ‘to force one’s way 
through’ is more usually expressed by the middle dtw6etoPaz, but here the 
context shows that the way in which the ostentatious particles ‘force 
apart’ the defodo. is by getting into them. In Eur. Heraclhid. 995-6 
duwoas xal xaraxteivas éuovs | éxOpovs the sense seems to be slightly 
different, ‘ dividing ’, ‘isolating ” my enemies from oneanother. L.and S. 
give for our passage the sense ‘to stop up’, but this must be a mistake. 

ib, wip... nai ddwp. M. and A.-H. refer to 59d 4 76 wupit pepecy- 
pévov vowp «tA. It is simpler to point out that what is expressed from the 
eye must be wip xai vdwp because, as we were told in 45 b, there is fire 
in the centre of the eye, and it is a notorious fact that it is surrounded by 
‘humours’. And T. supposes us to be aware of the familiar fact that 
a tear is both warm and wet. The a@poov, of course, qualifies the whole 
complex mvp xai vdup, ‘ fire and water commingled’. 

68 a 4-5. mepi 7d vorepdvy naracBevyupdvou. This is the ultimate fate of 
the particles of the external flame which have actually penetrated into the 
eye. They find themselves surrounded with a much greater bulk of 
water (viz. the ‘humours’ of the eyeball), and on T.’s principles will be 
converted themselves into water. In the course of this process, as the 
conversion of fire into water advances, there will be a succession of 
rapidly changing colours. (The underlying thought is that pure fire is 
white, being diaxperexov ris yews, Water is notoriously péAay Bwp. So in 
the conversion of the fire into water, the whole colour-scale is run 
through from one end to the other.) As for the construction of the 
whole long sentence from 67e5 76 péy onwards, ro pey Staxpirexdv, 7d 
évayriov, tThv ofvtépav dhopay are governed by mpoceizopey, but, owing to 
the interposition of two genitive absolute clauses, by the time we reach 
the main verb the ‘anticipated’ object has to be resumed, and in the 
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resumption is subdivided into the wados itself and its cause (76 rovro 
dsrepryalopevoy). Meanwhile it has been forgotten that the ro péy wdOos and 
ro 5€ rovTo amrepya{opuevoy really only take up one of the three anticipatory 
accusatives, ryv ofurépavy dopav. ‘The sentence cannot be reduced to any 
grammatical formula, but it has the kind of syntax which is characteristic 
of educated speech. 

68 b1-§. rd Se rovrev . . . Adyouey. Blood-red. The construction 
and translation of what is said of this colour will depend on the view we 
take of the text, It is clear that in b 3 we must read aiyp for the 
meaningless atry of A, and the collation of F W has shown that this was 
really the archetypal reading. pecyvupevov, originally restored to the text 
by Stephanus for the pecyvupevy of A Y W and Stobaeus, is also the reading 
of F, and the sense, I think, requires us to adopt it. If we then, like Bt., 
punctuate with a colon at ov in b 3 and remove the comma which he retains 
after rapacyopévy in b 4, we get a text supported throughout by F which 
seems to me quite satisfactory. The meaning is ‘That which is inter- 
mediate between these again (i.e. between Aevxoy and Aaympov) is a kind 
of fire which reaches and mingles with the humours of the eye, but is not 
dazzling ’. (That is, TO TOUTWY peragu is the subject to an ‘understood ’ 
dori to which wvpos yévos xrA. is ‘complement’.) Without the colon at 
ov the following rapacxouevy cannot be construed, and hence Lindau, 
with St.’s approval, ‘emended’ it to « dpevov. But the word was 
clearly in the archetype, as it is given by A F W Y and has the support of 
Stobaeus. When the colon has once been introduced, we can ‘ govern’ 
wapacxopevy by rovvopa A€yoer. ‘And to the gleaming of the fire through 
the moisture with which it is mixed we give the name épvdpsy, blood-red.’ 
For the use of the dative cf. Sophistes 229 c 8 xat 57 xat rovTp ye olpar povw 
THS ayvoias éyadiay Tovvopa mpoopytivat, Politicus 279 € 4 rovrow. bn ..« 
duuvrypios Kai oxerdopact TO pév ovopa ipatia exaréoaper. Since the 
text thus adopted is in every letter attested by first-rate MSS. authority, 
I see no use in discussing any conjectural departures from it. The only 
point of uncertainty is whether rod wvpos pecyvupévou should be taken as 
gen. absol. in b3 or zavpos regarded as dependent on atyp, and this 
is a question which leaves the meaning of the clause unaffected. 

As to the theory, we are not told why in this case the ‘ dazzling ’ is not 
produced. Perhaps the particles emitted by the red object, though still 
smaller than those of the ois which they divide, are larger than in the 
former case, so that fewer of them get into the oys and reach the 
eyes, or perhaps their velocity is lower and the effect on the passages of 
the eye less violent in consequence. In any case, it is a less extreme 
effect of the same kind; the fire from the object actually gets into the 
eye and affects its ‘humours’, but not sufficiently to express tears. 
Hence there is no dazzling, but the gleam of the fire through the moisture 
with which it blends produces épudpdr. That the colour meant is blood- 
red is indicated by the expression ypapa évat 

68 D 5-8. Aapapdv re... S5uvaréds. Aayurpov+ epuOpév + Xevxdy is said to 
be gavforv. This is an epithet of ripe corn, of gold, of honey, of wines, 


1 Fraccaroli also reads and renders the sentence in what I venture to think the only 
permissible way. 
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and of hair. According to Aristotle it comes in the rainbow between 
red and green. It is thus apparently used for things which we should 
call bright golden ycllow, or varying from this to orange or even brown. 
We must think of it as, like our ‘ orange’, intermediate between red and 
a pure yellow, not as a green-yellow. That the name is meant to cover 
a wide range is shown by Timaeus’ remark that it would be in any 
case foolish to say in what proportions the different constituents are 
blended. 

68 b 8-c1x. epuOpdv...ddoupydv. epvOpov + péAav + Aevxov iS aXovpydv 
Since black+ white must mean some shade of grey, this amounts to 
saying that dAoupydv is a ‘darkened ’ épvOpov. Itis the name of the colour, 
conventionally called in English ‘ purple’, made by the dye got from 
the famous Tyrian murex. It is fairly clear that what is now called purple, 
the shades intermediate between violet and red, is not likely to be what 
Timaeus is thinking of, but whether he means ‘scarlet’ or ‘ crimson’ or 
both could only be settled if we knew the exact shade of red intended by 
épvOpov. Since épvOper is the colour of blood, perhaps it is ‘crimson’ 
which comes nearest to his meaning. 

68 c I-23. cpdvvoy ...pédayv. The same combination more ‘ burnt’ 
and with added péAav gives dpdyvwov. The derivation from dpdry 
indicates that the word means primarily the colour of the sky at night 
I should suppose a very deep blue to be intended, but the colour of the 
night-sky depends so much on circumstances that it is hard to be 
positive. A.-H. renders by ‘violet’, and violet does look more like 
a ‘deepened’ red than dark blue does. Perhaps at Locri or at Athens 
the night-sky does look violet? Rivaud says dbrun foncé. 

68 c 3. wuppdy... yiyverat. suppor is gavPdv + pady and gator is ex- 
plained to be black+white, i.e. grey. Hence wvppor is something of 
an orange or rich yellow but less brilliant than the colour of ripe corn 
and the like which is gavOov. What it is is suggested by the regular use 
of it in speaking of men with sandy or reddish hair (cf. the name [vppes), 
and of the tawny desert beast, the lion. Rivaud, drun clair. 

68 c 4-5. Td Se dxpdv... petyvupevou. aypov is favfov with white in 
it. This should mean that it is a buff or pale yellow (‘ khaki’ ?). 

68 c 5-6. Aapmpw de... dworedetrar. Aaprpov + Aevxdy + deeply ‘ satu- 
rated ’ wéAav is kvavodv. There seems no doubt that cvavody is a deep blue 
of some kind (L. and S. s.v.). It is here regarded as something 
approaching to black, and the mention of Aapmrpov as a constituent 
suggests that it is highly lustrous. ? Indigo. One would be glad to 
know exactly how it differs from dpdvwov. Apparently by containing no 
red. If cpdvwov is a deep violet and «xvavowv a deep blue, we can readily 
understand this. 

68 c 6-7. xvavotd ... yNauxdy. yAauxov is a lighter shade of the same 
colour. As the epithet is common of the sea, of eyes, and of olives, one 
would suppose that what is meant is a blue varying at once to green and 
to grey. We learn from Aristotle (de General, Animal. BE. 77915 ff), 
that Empedocles had a theory that eyes of this colour see badly by day 
because there is not enough water in them, while dark eyes see badly at 
night because there is not enough fire in them (ra pév ypepas ovx ofv 
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Br¥™rev, ra yravxd, dé Evdecav vdaros, Odrepa St vixrwp St évSerav wvpos). | 
take it that E.’s thought is that, since ‘like is perceived by like’, an eye 
without enough water in it (water is péAay vowp) cannot see the shadows and 
dark tints by day; it only perceives a dazzling glare. At night the dark eye, 
which has not enough fire in it, for the like reason sees only an all-surround- 
ing gloom and cannot take in the lighter lines and patches, As T. makes 
black a constituent of yAavxdy, he presumably does not accept this par- 
ticular Empedoclean theory. Aristotle admits the alleged fact, though 
he accounts for it differently. (According to Mr. Platt’s note on the 
passage in the de G. A., recent experiments show that Empedocles was 
mistaken about the fact.) 

68 c 7. wuppod Be pan mpdowov. This is the most puzzling of all T.’s 
statements. orpacov is shown by its name to be a vivid green, the colour 
of the zpacov. Why it should be supposed to be produced by a com- 
bination of a kind of red with black is a mystery. But it is only fair to 
remember that T. goes on to speak more emphatically than ever of the 
merely conjectural character of his colour-equations. One cannot help 
suspecting that speculations of this kind were common among some of 
his associates, and that they were put forth with a confidence which Plato, 
speaking through his mouth, thinks it proper to reprehend. If we knew 
more, we might perhaps even find that there is just a touch of burlesque 
underlying the whole passage. It is significant that Democritus, too, who 
had been deeply influenced by Pythagorean science, indulged in the same 
kind of speculation, and his very curious statements are recorded for us 
by Theophrastus in de Sensu 73-8 (Doxogr. Graec. 520-2). 

Timaeus seems to me in the main to be trying simply to indicate 
resemblances of colour-sensations themselves by his equations, not to be 
talking of the results of either mixing pigments or superimposing lights. 
But his statement about mpaciov, if it is wholly serious, seems inex- 
plicable. 

68 d 4-7. Geds wey... dora. Cf. for the spirit of the remark the 
words of Socrates Phaedr. 266b3 ff. We may remember the very 
similar view of Leibniz that to God all truths are a priort because God 
is capable of completing an infinite analysis and therefore sees the 
necessary connexion between the subject and predicate of every true 
proposition, whereas ‘truths of fact’ appear contingent to us because an 
infinite analysis is needed to exhibit their necessity. (Leibniz Opuscules, 
ed. Couturat 388 ‘propositio vera contingens non potest reduci ad 
identicas, probatur tamen, ostendendo continuata magis magisque resolu- 
tione, accedi quidem perpetuo ad identicas, nunquam tamen ad eas 
perveniri. Vnde solius Dei est, qui totum infinitum mente complectitur, 
nosse certitudinem (omnium) contingentium veritatum ’.) 

More important than the identification of the particular colours named 
by Timaeus is the relation of the whole theory to early speculations about 
colour-vision. The general doctrine of seeing by the fire in the eye goes 
back beyond Empedocles to Alcmaeon, of whom Theophrastus tells us 
(de Sensu 26, Doxogr. Graec. 506—7) that he said éfOadpois (? 6b OaApois) 
52 dpay ba rod wépe~ vdaros’ ors 5 exec wip SyAov elvat, wAryévros yap 
éxAdprev. dpav 8 rye ori ABovr xal ro Siaghavel, Cray dvripatvy, Kai Gow ay 
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xabapwrepoy 7 paddrov. ‘Our eyes see through the water round about. 
And it is manifest that the eye has fire in it, for when it is struck, the fire 
flashes out,’ Stratton takes the ‘water round about’ to mean the 
‘humours’ which enclose the supposed fire in the eye. Since Alcmaeon 
may be presumed to have regarded these, as Empedocles did, as tédwp, 
this would be perfectly possible. But since the language suggests that 
the véwp is not merely ‘round’ the fire but round the whole structure of 
the eye, I should be inclined rather to suppose that it means what we still 
call the surrounding ‘atmosphere’. Beare (Greek Theories p. 11) is, to 
judge from his translation, of the same opinion as to the meaning of this 
particular clause. If this is what is meant, it will follow that, as we 
should expect from the connexion of Alcmaeon with the early Pythago- 
reans and of early Pythagoreanism with Anaximenes, Alcmaeon looked on 
air, mist, water as all forms of the same thing. There is more un- 
certainty, to my mind, about the meaning of the second clause, which I 
would render literally, ‘and we see with the gleaming, i.e. the diaphanous, 
when it shines back, and the purer it {i.e. rd aoriABov) is, the better we 
see’. That is, I take xai rq duadavet to be probably an addition of 
Theophrastus himself intended to explain a statement of Alcmaeon that 
we see by means of 76 otiABov. Hence I think Beare is nght in refusing 
to suppose that the d:adavés and the oriABoy represent different parts of 
the eye, though he is not responsible for the explanation I have proposed 
for the double epithet. But what is the oriABov? Itseemsto me that it 
means simply the fire in the eye itself. Beare thinks that it means the various 
membranes which enclose the visual ray, and that they, being diaphanous, 
serve as a mirror on which the visual ray, returning from its excursion, 
throws the image of the object it has met with, The evidence for 
ascribing a theory of this kind to Alcmaeon does not seem to me strong. 
Beare appeals to the Hippocratean work zepi capxa@y (or dpxov) which 
speaks of the transparent membranes of the eye as reflecting the objects 
we see, and argues that as the tract also dwells on the anatomical con- 
nexion of eye and brain, it may have preserved Alcmaeon’s theory of 
vision (op. cit. p. 12). This seems to me hardly justifiable, when we con- 
sider the eclectic character of a work which begins by laying it down that 
‘fire ’ is ‘immortal’ and ‘omniscient "—the doctrine of Heraclitus—and 
then goes on at once to work in the four ‘elements’ of Empedocles, 
besides containing a good deal of Pythagorean lore about the biological 
significance of the number 7. And it should be noted that in the 
Hippocratean work nothing is said about any part played by ‘fire’ in the 
eye nor indeed about the presence of any ‘fire’ there. Vision is ex- 
plained wholly by means of the reflection on the ‘ transparent’ mem- 
branes (op. cit. Hippocr. i, 438 Kiihn Tovtéw yap To Suadavel dvravyéet ro 
Pws Kat Ta Aaperpa TavTa. TOUTéw OvY opp TP dyravyéovrt). This looks 
like a theory of ‘vision by the reflection in the eye’ eclectically combined 
with Alcmaeon’s views about the functions of the brain. I do not think it 
reasonable, as Beare does, to combine this passage of the wept capxeyv 
with the report in the Placita (iv. 14. 3, Doxogr. Graec. 405) of the 
Pythagorean theory of the reflection of the visual ray from the surfaces of 
mirrors, which we have already found Timaeus adopting, and to ascribe 
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the arbitrary combination to Alcemaeon. It seems to me unlikely that if 
Alcmaeon had really tried to combine the two radically incompatible 
theories of vision, Theophrastus would have made no comment on the 
inconsistency. Beare also argues that oriABew is not commonly said of 
the gleaming of a fire. Has he not forgotten that the stars oriABe 
(twinkle), and that one of the planets was called oriABwy (the twinkler) ? 
I think, then, that it is safest to suppose that Alcmaeon is still speaking of 
the ‘fire’ of the eye, and that the meaning is that we see when the fire in 
the eye ‘shines back’, i.e. meets the shining of the fire coming from the 
object seen. In that case his theory will be in principle the same as that 
of Empedocles and Timaeus. But see the elaborate discussion in Beare 
op. cit. 11-13. We have already dealt with the statements of Empe- 
docles about vision in general, and need only add some remarks on 
his theory of colours. Plato himself says in the Afeno (76 c—d) that E. 
accounted for colour-vision by ‘ effluences ’ from bodies, which fit into the 
‘ passages’ in the eye. The effluences are, in fact, necessitated by his 
general theory of perception, since the reason why ‘like is known by 
like’ is just the ovpperpia between effluences and wdpox. This point is 
duly recognized by Timaeus (6707 de cippetpa popia exovoay mpos 
aig@yowv). Theophrastus tells us (de Sensu 7-8, Doxogr. Graec. 500-1) 
that according to E, we see white things by the ‘pores’ of the fire in the 
eye, black things by those of the water, because in both cases the 
effluences fit the respective wopo.. For the same reason animals which 
have a great preponderance of fire over water in their eyes see better by 
night, and those with a great preponderance of water over fire better by 
day (because in their case the excess of water is temporarily balanced 
by an addition of light from the sun) At §17 (Doxogr. Graec. 504) 
he raises an obvious difficulty about the whole theory. ‘The particles of 
effluences which are neither white nor black will fit neither the aopoc of 
the fire nor those of the water. Then how, on E.’s theory, do we ever 
come to see any of these colours? Probably it is to meet this very difh- 
culty that T. modifies the theory. He keeps the ‘effluences’ and the 
‘fitting in’ of them to wépoz in the visual stream, but he drops the view 
that ‘black’ is that which fits into the passages of the ‘water’ in the 
eye. He makes it that which does not fit into any of the passages but 
constricts them laterally, and he also accounts for our seeing such 
a variety of colours by allowing different sizes of particles of fire and 
different velocities of propagation. The passages in the ‘ water’ of the 
eye now only come in to account for the watering of the eyes before 
a dazzling light. Thus A.-H. would have been right if he had simply 
said that there is a point of difference between E.’s theory and ‘ Plato’s’. 
But he is wrong in saying that there are no ‘effluxes’ inthe second. The 
prA0E tov Gwpdtwv éxdotwy aroppeovea Of Timaeus is just the dmroppor. of 
the Empedoclean theory. A.-H. goes on to confuse the ‘ effluences’ of 
E., particles thrown off from the surfaces of things, with the eiSwAa of 
Democritus, ‘imprints’ or ‘casts’ of bodies on the surrounding air or 
water, supposed to travel through the surrounding air or water until they 
reach the ‘passages’ of the sensory system. It is not much of an 
‘anachronism ’ to say that D.’s view is that a body is a centre of undula- 
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tions which are propagated until they affect our sense-organs. This is 
quite different from the Empedoclean theory, adopted by Timaeus, of the 
emission of actual particles from the body itself. A.-H. was perhaps 
misled by the fact that Epicurus modified the Democritean doctrine in an 
Empedoclean sense, substituting skins or coats of atoms actually detached 
from the surfaces of bodies for the réwo or ‘casts’ of which D. had 
spoken. For D.’s view on this important point the comments of Theo- 
phrastus (de Sensu 49-50, Doxogr. Graec. 513) seem decisive. Thus D. 
explained that the ‘reflection in the pupil’ of the eye is formed thus, 
TOV aépa Tov peragy THS OWEews Kal TOU dpupéevov Turovcba: ovoTeAADLEVOY 
urd TOU Gpwpévov Kal TOU SpwyTos’ arravros yap dei yiverOai Twa aroppoyv. 
According to de Sensu 51, D, likened the formation of the ‘imprint in 
the air’ to the taking of a mould in wax (wovep xai atros A€ye wapa- 
BddAXdkwv rowvryv clvac ryv évrvrwow olov ei expadgeras eis xynpov). Th. 
notes that there is a redundancy in the theory. If there is an actual 
dzroppoy from the object itself, what is the need for the arorvrwais 
dépi? (ib. GAws 5é dsroppoyy rowtvra THs poppys ... To det ry aroruTwoy 
mov ; aura yap éuaiverat ra eidwda). On the other hand, if it is this 
drrorumwos we See, the ‘image in the pupil’ ought to be turned the wrong 
way on (ib. 52 ef 5€ dy rovro ovpBaive nat 6 anp awoparrerae xadaxep 
Knpos wOovpevos Kat TuKVvoOvpEVoS, TWS Kat rola TiS 7 enacts ywera ; d7Aov 
yap ws dvtimporwros KTA.). 

The views of the other Pre-Socratics who are known to us from Theo- 
phrastus as having theorized about colour-vision are of no special account 
for the Zimaeus. Anaxagoras, who held that all perception is of ‘ unlike 
by unlike ’, took the rather childish line of explaining vision simply by 
a reflection cast on the pupil of the eye. This is to convert the eye into 
a looking-glass which is at the same time conscious of its contents. In 
fact, Anaxagoras actually supposes that the reflection of A’s face which 
A can see in &’s ‘pupil’ is either actually what B actually ‘sees’ when 
he looks at A or at any rate the immediate agent in his seeing of A 
(Theophrastus de Sensu 27, Doxogr. Graec. 507 dpav péy yap TH éuhace 
TS Kopns, ouK éudaiverOa Se eis TO Gpoypwv; ib. 36-7, pee Graec. 
509 for criticism of this type of view. Cf. also[ Plato] Alcibiades I. 133 
for a moralizing application of the theory. Since the whole com- 
parison of the good with the sun, the eye with the soul, and the world of 
colours with ‘ things seen’ in the Repud/ic presupposes the Empedoclean 
theory, which Socrates also propounds in the Afeno, I should regard the 
assumption of the Anaxagorean view in the A/cibzades as one of the 
many indications that the dialogue is not Plato’s but more probably the 
work of some contemporary of Aristotle.) Diogenes of Apollonia worked 
the Anaxagorean view into his own theory that objects cast a reflection 
on the pupil, and this ‘ mingling with the air in the brain’ gives rise to 
sensation (Theophrastus de Sensu 40, Doxogr. Graec. 510 rhv 8 aby 
[spay | éudawopevwy eis rHv Kopny, ravryv Se pecyvuperny Te evTos dépe woreiy 
aig@yow). The views of Democritus on the whole subject are recorded 
at great length by Theophrastus (op. cit. 50-4, Doxogr. Graec. 513-15, 
and for the theory of colour in particular 73-82, Doxogr. Graec. 520-4), 
but have no direct bearing on the Zimaeus. He explained vision in 
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general by the entrance of the ‘moulds’, of which we have spoken, into 
the ‘ passages’ of the eye. As for colours, he held that there are four 
‘ primaries ’, white, black, red, green (yAwpov), and that the physical cause 
of colour is, in the case of the first three, the size and shape of the atoms 
of the coloured body, in the fourth, the presence of considerable intervals 
of xevov between the atoms. Theophrastus reports a long series of his 
statements about the way in which all other colours are ‘blended’ from 
the primaries, but it is not clear in what way he reached his conclusions. 
There is not sufficient coincidence with the equations of Timaeus to 
suggest that Plato used or knew the views of Democritus. Since we 
know from Aristotle that attempts were made to find ‘numbers’, i.e. 
numerical formulae, to explain such blends (see Aristot. de Sensu 
439 25 ff., referred to z7/ra), it is presumable that the origin of the whole 
speculation is Pythagorean. The success of Pythagoras in finding 
numerical laws for the relations of the notes of the octave would at 
once suggest that the same thing may be done in the sphere of vision, 
colours being regarded as a scale stretching from white to black and 
having its own fundamental intervals just as the musical scale has its 
dia. wacdy, dua wévre, and da rerrdpwv. The common connexion with 
Pythagoras will sufficiently account for such general resemblances as 
-there are between Timaeus and Democritus. 

Aristotle’s general theory of vision is given in the de Anima B and the 
de Sensu. In the de Anima the discussion of dys and ro dparoy is to be 
found at B. 4188 26—419 3. The strict and proper object of vision is 
xpopa, colour, p/us something which Aristotle says has no name in Greek 
(6 Adyw pév Cor cireiv, dvovupov St Tvyxave dv, 418827). In English it 
has a name, ‘ phosphorescence ’, which, unlike colour, can be seen only 
in the dark. Colour (xpaya) is ‘that which effects a modification of the 
actually transparent’ (xwyrixov Tov cat’ évepyetav Staavovs, 418% 31), in 
fact, as we should say, a ‘ modification of illumination’, We cannot see 
colours in the dark because the ‘actually transparent ’ is not visible per se 
but only as modified, as this or that colour. This is true of all trans- 
parent things, air, water, glass, and the like. They are not transparent 
per se but in virtue of a vars or characteristic which they share in common 
with one another and with the ‘eternal body on high’, i.e. the substance 
of the ‘spheres ’ (ot yap 7 tdwp ovd' 7 anp, Suadhavés, GAN’ Ort dori pars év- 
umdpxouca 7) abry év rovras duorépots Kai év TO didiw TG dvw awpart, 418" 7), 
The ‘actuality’ or ‘active presence’ (évépyeta) of this characteristic is light 
(pas). Aristotle therefore defines light as the ‘ activity of the transparent as 
such’ (évépyea Tov dtadavots 7 Stadaves), and holds, as against views like 
those of Alcmaeon, Empedocles, Timaeus, that light is not a flame, an 
‘effluence’ from any body, nor a body of any kind (ovre rip ov6 odws 
gpa ov) droppo7 cwparos ovdevds, 418514). It is ‘ the presence of fire or 
something similar in the transparent’ (avupos 7 rovovrou Twos mapoucia éy 
ro Stadavei, 418516). Darkness is the absence of this ‘ condition’ (és) 
from the transparent, and A. rejects the brilliant divination of Empedocles 
that light is transmitted locally and requires time for its transmission. 
The transparent is in its own nature colourless, and this is why by 
suitable modification all colours arise in it. Colour, then, is what is 
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seen in the light (what ‘sets up a modification in the actually transparent ’, 
TO pev éy hut dpwpevov ypoua ... TodTro yap vy attra To xpwparte elvat, 7d 
xwyrix@ elvat Tov Kat’ évépyeav Suadavors, 419* 8-11). This is why we 
cannot see the colour of a thing in actual contact with the eye. ‘There 
must be an interval occupied by a transparent medium, such as air or 
water, to be agitated by the colour and in its turn to agitate the eye (éar 
yap tis 09 70 Exov ypGpa er abriv ry oyu, ovx oerat’ GAG TO LEV xpOpo 
Kwet TO Suadavés, olov Tov dépa, td Tovrouv S¢ ovvexovs GvTos KweEtTat TO 
aicOyrypiov, 419% 12). Hence Aristotle held, against Democritus, that it 
would be impossible to see across a vacuum. 

The same doctrine is also given in de Sensu 439% 6—440> 25, with much 
more detail about colour. The colour of a visible object is the ‘ surface’ 
or ‘boundary’ of the ‘transparent’ in it (7 pév otv rot dwros dvows & 
aopiorw tw diadavel eoriv’ tov 8 éy rois cwpact Suadavois To Eoyarov ori 
pey ein av ti, SyAoyv, ore Sé rovr éori Td ypopa éx rev ovpBawovrwv pavepoy, 
439° 26), and this is indicated by language. For the Pythagoreans 
(whose dialect was Ionic) used the word ypory (Attic ypéa) in the sense of 
‘surface’, whereas in Attic it means ‘colour’ only (80 xat of IT. ry 
éxipdveray ypouay éxddovv). A. holds that some degree of ‘transparency’ 
is found in all bodies, and this is the ‘substrate’ of their colour. ‘They 
are coloured all through, but we only see the colour at its boundary (ri 
avrnv pvow Set vouilew, yrep xat fw ypwpyarilerat, tavryv Kat évros). 
Thus we get the definition that ypapa is 76 rod dtadavots év cwpart 
wpirpevw mépas, ‘the colour is the boundary of the transparent in a finite 
body ’ (4 39>11). Colours form a linear series, with white which is 
analogous to light, at one end, and black, analogous to darkness, at the 
other (@owep otv éxet 7d prev gas 7d Sé oxdros, ovTWS ey TOS TuHpacw 
eyyiyverat To Aevxov Kai 76 péAav, 43916). As for the other colours, A. 
suggests two ways in which we might think of them as derived from this 
fundamental pair. We might think of coloured surfaces as really, made 
up by juxtaposition of black and white bits, too small to be seen singly 
(évd€xerar pev yap wap’ GAAnAa riBepeva TO NevKoy Kai TO pédrAay, OOO Exare- 
pov pey elvat doparoy da opuxpornra, 708 éf apo dparov, ovTw yiyveoOa, 
439>19). Then we might hold that the seen colour of the whole 
depends on the numerical ratio of white to black bits (€o7e pév ovtv ottws 
broAdaPety wAcious elvar ypoas mapa TO AevKoy Kai TO péAav, TodAas 82 Te 
Asyw, 43925). In some cases there may be no definite Adyos or ratio 
at all, i.e. the resulting colour would be analogous to a mere noise; in 
others there would be a strict numerical law like those of melodic pro- 
gressions, and presumably the colours which we find most pleasing, such 
as dAoupyov Or dotvixovv, are just those whose formula is simplest, as is 
the case with musical intervals (ra pév yap év apiOpots etrAoyioros xpwpara 
2+. 7a YOoLoTA TOY ypwydruwy elvat Soxotvra, olov TO dAovpydv Kat hotyuxorv 
kat oXly’ arta rowatra,... Ta Se py ev dpiOpois, TAAAG ypwpara, 439° 31). 
Or we might account for colours by supposing an object to be seen through 
several layers of light and darkness (A. illustrates by the methods em- 
ployed by painters to reproduce the effect of a colour seen through mist or 
water), and here again we may bring in the idea of dependence on 
arithmetical formulae, taking the numbers in the formula to express the 
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relation of the surface layer to those underneath it (Adyos yap Gv ety tis 
Trav ériroAns mpos 7a dv Babe, ra Sé xai SAws ovx dv Adyw, 440% 13). One 
may feel pretty sure that all this is based on real attempts by those whom 
A. calls the dpyato:, ‘ ancients’, to work out a mathematical theory of 
colours analogous to mathematical ‘harmonics’, and there cannot be 
much serious doubt from what quarter these attempts came. Ar. does 
not fully approve of the doctrine in either form. Partly he thinks that in 
most cases you would find that there is no simple Adyos of integer to 
integer. (‘Surd’ expressions might be expected to turn up on either 
version of the theory.) Also, both forms of the theory seem to him 
to suggest that colours are ‘effluences’ which require time for their 
transmission to the observer's eye (see 44015 ff.). Also he prefers to 
think that continuous bodies, being divisible ad indefintfum, combine not 
by juxtaposition of indivisible bits, but by petgus 8c’ SAwv, complete integral 
‘interpenetration’ or ‘fusion’ (440 31 ff.). This entails the view that 
there is also ‘interpenetration’ or ‘fusion’, not juxtaposition, of their 
colours. Still, he adds, this is not inconsistent with the belief that some 
colours at least represent definite numerical ‘ blends’ of black and white, 
since things may ‘fuse’ according to a law of ratio (woAAal 8 évovrat 
xpoat dia Td wroAdois Adyous evdéxecOar pelyvucPar GAAAOIS Ta peryvupeva, 
Kat Ta pev év dpOuois ra 5¢ cal’ irepoyny povov, 440518). The Peripa- 
tetic tract de Coloribus, included in the Aristotelian Corpus, is pretty cer- 
tainly not Aristotle’s and contains nothing much to our purpose. It 
begins by the assertion that there are two primary colours, Aevxdy and 
gavOov ; Aevxoy is the natural colour of earth, air, water, fav@ov of fire and 
sunlight. We have also to reckon as a third primary peéAay, the colour 
assumed by every ‘element’ in the process of transmutation into another. 
All other colours are blends of two or of three of these primaries, but no 
attempt is made to show in detail what the formulae for the different 
blends are. The most interesting thing in the essay is the remark that 
we should not base our theories on the way in which pigments are mixed 
but on the observed effects of different illuminations on the colour of the 
same object (op. cit. 79216). This remark shows a true insight into the 
right method of studying the facts of colour-vision, but most of the work 
is taken up with purely irrelevant observations about the way in which 
vegetation changes its colour as it ripens, and the relation of the colouring 
of the hair and feathers to the general physiology of the animal organism. 

68 e1— 69 a5. ratra 81) wévra .. . petacxeiv. A brief recapitulation 
of what has been said before at 48a1 ff. about the distinction between 
God, the true ‘ cause ’ of the ovpavds, and avayxn, which is only an ‘ under- 
strapper’. I suggest, as before, that dvayxy stands as a collective name for 
the sum-total of the ‘conjunctions’ or ‘collocations’ which we have to 
accept as so much ultimate and unexplained bare fact—as conjunctions, to 
use Hume’s phrase, in which we can see no ‘ connexion ’— because we can- 
not see what they are good for. Timaeus thus recognizes that faith has its 
legitimate place in our view of the world no less than demonstration. 
There is no suggestion of any ultimate ‘dualism’ between God and the 
‘ subsidiary’ causes. It is not suggested that the ‘ subsidiary ’ cause is in 
any way refractory or rebellious against the purposes to which it is put by 
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God. It is true the otpavds cannot be made ‘ perfect’, but that is simply 
because it is a yeyvopevov, not from any ‘radical evil’ in the ingredients 
of this particular .yeyvdpevoyr. 

68 e 7. xal 7rd pév Getoy xtrX. That is, the real function of religious 
faith is practical. We should try to discern God's hand in nature, ‘ so far 
as our constitution permits’ for the sake of ‘attaining the happy life’, i.e. 
to make us what we ought to be, to lead to the ‘ salvation of our souls’, 
not as a mere gratification for speculative curiosity. We study natural 
science (rd dyayxaiov) as an aid to this, because we cannot discern God's 
way of dealing with His creatures except by loving and minute study of 
the whole system of nature. But the w/tmate end of this study of natural 
science, too, is not the mere gratification of curiosity, but ‘growth in 
grace’. The éd’ ols orovdalopev of 69a 3 is a reminder that, according 
to the Pythagorean view our real business on earth is just ‘making our 
souls’, living well. As we know from the Phaedo, the Pythagorean view 
was that the importance of the ‘ sciences’ (ja@ypara) is precisely that they 
are a way of ‘purgation’; they ‘detach from the flesh’, that is, from 
absorption with the petty personal concerns of our temporary ‘ prison- 
house’, and so prepare us for our real destiny of ‘deification’ (dpoiwors 
Ges). The paOypara of which the Pythagoreans held this view were 
primarily the mathematical disciplines which they had created, but 
Timaeus means here to claim the same function for the less ‘exact’ 
studies of biology and natural history. Plato himself nowhere shows 
any sign of accepting the doctrine ascribed to the yvynoiws durriocodor in 
the Phaedo, that the business of life is simply to learn how to die (jeAeray 
aroGvjaxey), but he fully accepts the view that it is our business to make 
the personal comfort of the body, and the small temporal ambitions very 
secondary things, and, as the Laws puts it, to reverence the yvxy next to 
the gods and the body only in a subordinate degree (Laws v. 726, 6 ovrw 
dn THY avrod Yuyny peta Geovs dvras Seaworas xai rovs TovTos eropevous— 
sc. the great dead, our parents, &c.—ripav dety A€yuw Sevrépay, opOws 
mapaxeAevonat). The suggestion of omovdafoyey is that physics and 
biology are after all the za:dia, the ‘ recreation’ or ‘ play’, not the ‘ work’ 
of a thoughtful man. Plato says the same thing even of the study of 
laws and political institutions (Laws iii. 68526 epi vouwy watlorras 
matdiay moerBurixny cwdpova, Vi. 769 21 Karas Toivuy ay nuiv 7 per Bvtor 
éudpwv madia péexpt Sevp ein Ta viv Scarreracopévyn). To live aright and to 
direct a community in living aright is owovdy, ‘work’; the ‘ moral 
sciences ’, the mere speculative discussion of the way in which a man or 
a moXts lives aright, is at best asda, ‘ play’. 

The recapitulation is inserted at this point because T. is now passing 
to a new division of his subject. He has finished what he had to say 
about the sensible qualities of bodies in general, and is going on to 
speak of the modifications made necessary for the yyy itself by its 
connexion with a body, and of the anatomy and physiology of that body 
itself. Physics now ceases to be the immediate background of his dis- 
course, and its place is taken by biology and medicine. He now comes 
to treat of the @yrov, the mortal in us, the making of which had been 
assigned to the inferior ‘created gods’. 
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69a 6—7g 84 8. &' ody 8h... Trav wap Hpiy. The creation of the 
mortal ‘elements’ in the yyy and of the bodily organs which are their 
immediate seat. We begin with a few more words of recapitulation 
intended to take us back in imagination to the scene described at 42 e, 
where the ‘ created gods’ have been assigned their work and their ‘raw 
material’, and are about to enter on their task. 

69 a 6. ola téxtoow fyty DAy. The vAy we have before us is the two 
kinds of cause, the primary, God, and the subsidiary, dvdyxn. They have 
been carefully discriminated, and we are thus in the position of workmen 
who have the different materials out of which they are about to construct 
something properly ‘sorted’, and only require to combine them in the 
right way. But to what kind of workmen in particular is T. comparing 
himself and his auditors? A réxrwy is primarily a carpenter or worker in 
wood, though the word is constantly used in a wider sense of artificers in 
many other sorts of material (see the Lexicon s.v.). The mention of tay 
shows that T. is thinking of the original sense of the word. The image 
is that of a worker in wood who has before him the different kinds of 
wood or timber he will need for the different parts of that which he is 
going to construct, e.g. a man who is going to build a house or a ship. 
At ovwvdavOjvas (69 a 8) we pass to the image of a weaver with assorted 
threads of different material or strength before him. This is not so much 
a ‘mixture’ of metaphors as a rapid succession of alternative pictures of 
the same process, like the so-called ‘ mixed metaphors ’ of Shakespeare’s 
style at its ripest. We must not suppose that tA7 means ‘ matter‘ in the 
Aristotelian sense; it definitely means ‘wood’ or ‘timber’, the raw 
material of the réxrwy, and the word could not be used here except in 
combination with some expression which would give it that precise 
reference. In Plato there is no instance of the employment of the word 
to mean the ‘raw material’ of any process of construction or develop- 
ment, unless we admit a single example, PA:lebus 541 pnpt 87 yevérews 
pev evexa pdppaxd Te Kai wavra dpyava Kai wacav vAnv wapariGec Gas rar, 
where it would be possible to take vAny to mean ‘raw material’ in general. 
But even here it does not seem certain that the sense is not ‘timber’, 
and that the meaning is not simply that ‘ddppaxa, tools, timber’ are 
three examples of things which are valuable because they subserve the 
yéveors Of something. This interpretation seems to me confirmed by the 
fact that in 54 bimmediately above, vaumyyia, the construction of ships, 
has just been given as an example of a yéveors. Hence I think that the 
three things subsequently enumerated are meant to be things employed 
by the vavmryds, his parnis, his tools, his planks. (For ¢appaxoy in the 
sense of a paint see the examples in L. and S. ¢dppaxov m1, and note that 
one of them is Platonic, Polticus 277 ¢ 2 trois happaxots airy ovyxpdce 
r&v xpwyarwv.) Since the commonest meanings of vAy are (a) forest, 
(4) firewood, (c) ship’s timbers, it is tempting to suppose that Timaeus is 
thinking particularly of the nava/ carpenter. Since, however, he is 
usually called in Greek by the special name vavrryds, it is perhaps safer 
to leave it undecided whether the réxroves meant are builders of ships or 
builders of houses. 

69 a7. Swrtopdva. This is the reading of A* and, as we now know 
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of F, against the d&iwAacpzeva Of WY. (The diudiopeéva of A, as far as can 
be seen, means nothing at all.) ScvAwpéva is thus the best accredited 
reading, and we should not follow Bekker, St., Martin, the Ziirich 
editors, and A.-H. in adopting the text of Y. The word means ‘ filtered’, 
‘strained pure’. A.-H. objects that it is a ‘late’ word, but it would be 
rash to assume that it did not exist in the fourth century, merely because 
it does not happen to occur elsewhere in our scanty remains of fourth- 
century literature, where the common word for ‘filtered’ is Sen@np€vos. 
W Y's dwAacpera is supposed by those who adopt it to mean ‘sorted out’, 
as a carpenter or shipwright might sort out the different kinds or shapes 
of wood which he meant to employ, but apparently the word is not even 
‘late ', but does not occur anywhere else. I suppose those who accept it 
do so to avoid a ‘mixed’ metaphor, but since we have in any case the 
réxtwy and the iddvyrns in the picture already, this is ill-timed purism, 

69 bi. xepadyjv. Plato speaks more than once of ‘ putting the cedad7 
on’ a pd6os, or of a Aoyos as something which hasa xepadn. Cf. Gorgias 
FO5C10 GAA’ ovde TOUS pudous pact peragn Géuis elvar xaraXdeivrew, GAN 
émBevras Keharry, va py dvev Kepadns mepuin, Phaedrus 264 C 2 dew zrayra 
Ascyov wourep Cwov cuverravat cap Tt éxovra. aurov avrou, WOTE pyre 
dxéparoyv elvat pyre drrovy, dAAG péoa te éxew Kal dxpa, mpérovra GAAS 
Kat To OAw yeypappeva, Philebus 66d 1 ovdéy Aourov zAW wowep KehadArr 
atrodovvat Tos etpnpevots. Two metaphors perhaps cross in these pas- 
sages, The Aoyos is compared with a painting of an animal, as _par- 
ticularly in the Phaedrus passage. In the passage from the Gorgzas this 
seems to be the underlying idea, to which it is added by a touch of 
burlesque that it would never do to let the creature run off before its head 
was on. But the éreivac suggests also the notion of putting the xce@adAy 
or ‘capital’ on a column; dzodotvat, as in the words from the PAzledus, 
would perhaps be the more appropriate expression if the image of the 
painted {gov were the only one in view. 

69 b g. drdxrws €xovra. The words have to be taken as if governed 
by ovpperpias éveroitnoe. The ‘anacoluthon’ is one of a simple and 
common type. Plato begins as though he meant to say ovvexepacaro or 
ovvertycaro and then substitutes the equivalent expression ovpmerpias 
éverroinae, SO that the ratra drdxtws éxovra has no formal regimen and is 
to all intents and purposes an ‘absolute’ accusative. The precise 
reference in the words dowep... kai xar apyas éA€yOy is presumably to 
30a 4-5 (referred to by A.-H.), wapaAaBov ody novyxiay adyor aa 
Kwvovpevoy trAnupedas Kai araxtus, eis Tagwy airo yyayey ex THs aragias. 

69 b 6. rovrwy, grammatically neuser, but itmeans the aupperpiac It 
is wrong to find, as some do, a polemical reference to Democritus in the 
words dcov py tTUxy. The charge is made against all the secularistic 
scientific men in Laws 889 a4 ff. douxe, daciv, ra wey péywrra atta «ai 
KadAvora arepyaler Oa puow Kal Tvxnv, Ta S€ opixporepa Téexvynv .. . wp 
Kat vowp Kal yyv Kai dépa puoe wavra elvar xai Tix pacity, réxvy 5€ ovder 
rourwy, The offender who is most prominent in Plato’s mind here is 


1 Cf. Clement Alex. Stromat. ii. 116 (Stahlin, pp. 175-6) xpucov 3° dwd ys ove 
alpera: BaAos, GAA’ dpePouevos vdAiCerat, dwecra waBapds yeropuevos, xpuods dove, 77 
xexaGappevn. 
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Empedocles; the Atomists, who held that wip and the like are nof 
ultimate dvoers with distinctive ‘ qualities’ are not the persons of whom 
he is specially thinking, though from the point of view of Plato or 
Timaeus the criticism would include them, since they, like the rest, 
assume only ‘ natural ’ causes in their cosmology. In Plato’s language, 
to say that the order of the world is due to rvyy is the same thing as 
denying that it is due to intelligent design. The Atomists themselves 
denied that anything is due to rvyy; Leucippus ‘ Fr. 2’ (Fr. @. Vors.? ii. 
10) ovdey ypypa pdryny yiverat, dAAG mdvra éx Adyou re Kat iw avayxys, 
Democritus Fr. 119 (47. d. Vors. ii. 84) avOpwrrot rixys etdwAov érAdcavro 
apopacw idins 4BovAims. But as this only meant that nothing happens 
without a cause, it does not exempt them from Plato’s censure, In the 
present place there is no polemical allusion, Even in a chaos it might 
happen here and there that a particle had approximately the shape of one 
of T.’s regular solids—indeed, if no particle had such a shape, one 
might fairly presume that there had been a deliberate exclusion of the 
regular shapes—and this is all that is meant. T. is perhaps thinking of 
the actual verses of Empedocles which describe the state of things when 
¢uAia has made one conglomerate of all the ‘roots’ (Fr. 27, Fr. d. Vors. 
i. 237 = R.P. 168) &v@ ovr’ "Hedsowo deefSerar dxéa yvia | ovdé pév odd’ 
ains Adowv pévos ovdé OdAacaa, and again of Anaxagoras’ wravovreppia, the 
amalgam of all the seeds or molecules into which vods has not as yet in- 
troduced the revolution which sets up an ovpavds, Anax. Fr. 1 (= R. P. 
151) dpov wavra xpypara Rv, arretpa Kai 7AHOos Kai opixporyTa’ Kai yap TO 
OULKPOV GTEipoy WV. Kai TavTwv Gpov éovrwy ovdev EvdnAov HY Uo TpLKpo- 
THTOS* WavTa yap ayp Te kat aiOnp xareiyev, auporepa areipa éovra. Anaxi- 
mander’s dzetpoy would also be devoid of the ‘ opposite ’ characters which 
are sorted out (éxxpiveras) by the ‘eternal motion’. 

69 cI. B:exdopnoer. If this contains any special allusion, it must be 
an echo of the famous words of Anaxagoras (Fr. 12 = R.P. 155) that 
yous ‘ sef in order whatever was to be and whatever was, all that now is 
not and all that is’ (xai Gwota duehAe Eve Gat xai rota Hy, dooa viv py lore, 
Kal Groia dort, wavra Stexcopyoe vous). It seems more likely than not 
that T. means to recall the words. — 

69 c 3. xal Tay pev Oeiwy adrds yiyvera: Bnpsoupyds. That is, God is 
the avrovpyés of the ‘divine’ in us, the anima rationalis. Since the 
avroupyds, the ‘ peasant’ who tills his piece of ground with his own hands, 
is always regarded as ina particularly lowly position (cf. Rep. viii. 565 a 1 
Sypyos 8 ay ety rpirov yévos, Goot avroupyoi Te Kal ampaypoves, OV Tavu 
WOAAG Kexrnpevor, Xenoph. Cecon. v. 4 wal Tovs pey avrovpyois ba rév 
xeipav yupvaLovca—se. 9 yy—loxr airois rpooriOynat, rovs Sé rT] ériperAcig. 

ewpyouvras—the ‘farmers’ who can employ ‘hands ’—avépilec xrd., 

huc. i. 141 avrovpyot re ydp ciot TWeAorovvyatot xai ovre idia ovr &y 
Kow® xpyyara €otw avrois «rA.}—the words are worth noting. It is 
generally said that the thought of God as humbling Himself in the service 
of His creatures, indeed, as being accessible to them at all, except through 
the mediation of a whole hierarchy of officials, ‘ angels’ and the like, is 
specifically Christain and not Hellenic, and there is truth in the remark 
if it is not pressed too far. Hence an expression like that used here 
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deserves to be noted as showing that its author understood the principle 
of the words ‘I am among you as one that serveth’. It is only the sub- 
sidiary work which the Creator deputes to the minor gods; He executes 
the main task with His own hands. 

69 c 7. synpa, a ‘chariot’ or ‘car’ to ride on. Cf. the famous myth 
in the Phaedrus, also obviously of Pythagorean inspiration, where the soul 
is figured as a charioteer driving a car drawn by a pair of horses of 
different strain (Phaedr, 24626 doxérw 57 oUppurep Suvdee trowrépov 
Cevyous TE Kai VLOXOV, 2 5 3C7 rpyn StetAopev puynv éxaoTny, trropnoppw 
pev duo rwe cid, nvioxexdv dé elds rpirov). There, however, our attention 
is demanded only for the charioteer and the horses, which represent the 
‘tripartite’ soul, Aoyrrrexdyv, Guys, érvOuyda, and nothing is said of the ‘ car’ 
itself. Here it is the body which is the ‘car’ of the ‘immortal soul’. 
At 41e 1 we had still a third use of the image, where the star allotted to 
each of the as yet unembodied souls was described as an 6yypa on which 
it was mounted in order to take a perspective view of the whole otpavas 
in which it would be called on to play its part. It is from the PAaedrus 
and Zimaeus that the Neo-Platonists derived their speculations about the 
permanent oy7pa or vehicle of the soul, by which they meant a sort of 
‘spiritual’ and imperishable body which attends the soul through al] its 
wanderings and is inseparable from it. For the demonstration of the 
existence of these Oxnpara see Proclus oToLXELwots Geohoyexy 196 xraca 
Yrxn pebexry THAT. XpyTat mparus didiw Kai dyevvyroy Eéxovre TV 
trdatacw Kai dbOaprov. The ‘ eternal’ vehicle was supposed to receive 
successively grosser accretions as the yyy ‘descends to generation’ 
through the various heavens and to lay these accretions (which were 
identified with the Orphic yerwv) aside again as it reascends. (Proclus 
op. cit. 207-10, cf. especially 209 waons pepuxns Yuyns TO Oynpa Karewt 
pev mpocbece yirwvwy évuAorépwy xrr.) There was, however, no agree- 
ment in the school about the details of the doctrine. 

ib. dAdo re elSos . .. Wuxfjs. Thus we find Timaeus teaching precisely 
the ‘tripartite’ psychology of the Republic. The only differences are 
that each ‘part’ of the Yq is provided with a local habitation in the 
body and that it is expressly said that @vpds and ér@uuia are ‘ mortal’. 
This had already been plainly intimated in Repudlic x. 611 b g—612 a 6. 
The localization of the different «iy in different regions of the body is 
naturally not touched on in the Repud/ic, where physiology and medicine 
are no part of the subject in hand, and the doctrine is only brought in for 
the sake of ethical and political applications. It is needless to suppose 
that the points which do not appear in the Kepudiic are the product of a 
process of development in Plato’s mind subsequent to the composition of 
that dialogue. A more natural view would be that the physiology is an 
integral part of the original doctrine, omitted in the Refud/ic because it is 
irrelevant there, though a careful reading will reveal the presence of 
expressions which may be seen, in the light of the Zimaeus, to presuppose 
the whole theory, or at least the connexion of the @vpoedés with the orny 
and of the éri@vzyrexdv with the ‘crib’ (@drr7) in the belly. Even from 
the Aepudiic itself we might gather, from the readiness with which the 
doctrine is understood by the audience, that we are dealing with some 
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thing already familiar to educated circles. This is made clearer by the 
way in which the Gorgzas refers without any explanation to ‘ that part 
of the soul in which the appetites are’ (493 b1 rotro ris Yuxs ob al 
é€riOupia eat. Cf. Phaedo 83 b, where the influences from which the soul 
of the true diAdcodos seeks to free itself are spoken of as 7Sovai, érOvpias, 
Avrai, Poffo, since Pofos, like its opposite Pappos, is specifically a state of 
@Guyos). The employment of the doctrine by Timaeus is in itself a good reason 
for supposing that it is originally Pythagorean and stands in intimate con- 
nexion with the famous apologue of the three kinds of life (Bios dirdcodos, 
B. proripos, B. Prrocaparos or PAyndovos OF diroxpyparos, or, as Aristotle 
calls it, droXavorixds). This would explain why Socrates himself is not 
wholly satisfied with the theory in the Repudlic, as is proved by his 
adopting it at 436d as a mere ‘short cut’, adequate enough for his 
immediate purpose of discriminating the leading types of moral excellence 
distinctive of the different great classes or callings in society, the statesman, 
the soldier, the civilian business man, but devoid of scientific exactness 
(xai eb y) toh, & TAavxwv, ds 4 dun Sofa, dxpiBas péev rodTo éx rovovrwy 
peOcdwy, otas viv éy Tois Adyos xpwuefa, ov py Tore AcBwope... lows 
pévro. TOV ye TpoEipNLevw TE Kal TpoeTKEenpéevwv agiws). We could hardly 
be told more expressly that the whole thing is merely ‘popular’, not 
‘scientific’ psychology. There is also, as Bt. has reminded us, important 
external evidence to the same effect. Galen reports Posidonius as ex- 
pressly asserting that the doctrine was Pythagorean. It is further con- 
firmation of the pre-Socratic origin of the theory that Aristides Quin- 
tilianus has preserved the obviously ancient tradition that the @ypoedés in 
the yvx7n constitutes an harmonic mean with the Aoywriudv and the 
éxiOvpyrudy.' This brings the ‘tripartite soul’ at once into direct con- 
nexion with the Pythagorean discoveries in music. This connexion is 
kept up inthe Aepudlic itself, where (443 d—e) the ‘parts’ ina ‘righteous’ 
soul are compared with the vearn, péoy, and trary (443.45 dorep dpovs 
TpEis Appovias aTEXvas, veaTys Te Kat Urdrys Kat péoysKTA.). Thus the soul 
is looked on as primarily a rightly constructed ‘octave’, The idea still 
survives in both Plutarch and Proclus. Plutarch (Quaestiones Platonicae 


' EGPAS 296, n.2. Galen de Hippocratis et Platonis placitis (ed. I. Miiller), iv, 
p- 401 (Kiihn 425) rv alriay tpwrg xdvraiéa db Mocedavos & Ay wodAol ph Bovdd- 
pevot WodAduis KAGiovew émioyxeiy pt Buvvdpevor 7d Saxpua, wal GAAo wAaieyv Eri BovrdAdpevor 
PpOavovat navopévar’ yiverOa: Bé prot a rds waOnTixds KivhoEs ... ov yap ApororéAns 
povor f TAarew t8dfalov otras, GAA’ érs wpdodev GAAo: Té Tives nal bd TvOaydpas, ws xal 
& Nocatiivds pnow, txeivov mpwrou pey elvat Aéyar rd Bdypa, MAdrowa 8 
éfepydoacba: nal Karacxevdoa TerAewrepoy ai7é, 1b. v. 459 (Kiihn 478) where Galen 
speaks of the theory fy “Immoxpdrns re wal TlAdroy drdyray mpwro perexeipicavro, and 
adds Movgeddvios 5¢ xat Tvdaydépay gnolv, abrod pev rov TWv6aydpou ovyypdyparos 
ob8evds els duas Siacaw(opudvou, rex parpdpevos 52 tf aw évtot rw pabnTwWY atlTroU -yeypapaciy. 
Posidonius on the xa@n is one of the principal works appealed to by Galen for the 
Platonic against the Stoic view of the soul; he frequently quotes it verbatim. He 
is thus taking his information about the statement of Posidonius at first-hand 
from a book with which he was intimately acquainted. It is clear also from the 
second of the passages quoted that Posidonius was not imposed on by forged writings 
purporting to be by Pythagoras. This makes his statement that he had found the 
doctrine of the «fy & rp yvxp in Pythagorean literature all the more important. Cf. 
Aristides Quintilianus iii, p. 128 (Meibom), ebpoes Acytopov cai éwméupias péonv Try 
gata 7d Oupuxdv dudoiy dyadoyiay. 
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1007 e) raises the question to which of the three notes each ‘ part’ of the 
soul corresponds, and decides that @uzds and éxupia, as opposites and 
extremes, answer respectively to wyry and trary, the Aoporixov being 
a ‘mean’ between them, and so answering to the péoy of music. Proclus 
discusses the same point in the commentary on the Republic (Kroll i, 213) 
and takes the view that the whole interval Aoytorixdoy—emrcOvprrixor 
answers to the éa wagev, and that its constituents, the intervals 
Aoyirrixdv—Oupoedés, upoedés—erPvua answer respectively to the &a 
mwevre and dia treaodpwv on the grounds that in this way the difference 
between Acyos and dpefis, which is greater than that between two types of 
Gpeéis, is made to correspond to the greater of the two intervals in the 
octave, and the ‘consonance’ of rightly tuned Adyos and dpefis is thus 
also, as it should be, a completer and greater ovpzqwvia than that between 
two rightly tuned dpéfers. Thus Proclus makes Aoyorixdy correspond 
with vary, ériOuyynrixov with iarary, Gvpoedés with péoy, and this is un- 
mistakably what the Repudiic really means, 

It is often said that the Zimaeus differs from the Repudiic in assigning to 
each of us not merely three ‘parts’ in the soul, but three distinct souls, 
two of which are perishable. This is, however, not an accurate state- 
ment. Timaeus never says that the ‘created gods’ endowed men with 
a second and third soul, but merely that they ‘built on’ or ‘added’ the 
Gyytrov eldos Yuy7ns Or Ovnra eidy yYvyys to the original design. His 
metaphors are taken from the enlargement of a building by later additions, 
and tell against, not for, the conversion of the tripartite yvy7 into three 
yuxai. The use of the word eidy to denote the constituents of the in- 
carnate yvyxy is about as frequent in the Aepudiic itself as the employment 
of the words pépy, pdpta. As to the mortality of the inferior eiéy, we 
have seen that it is very plainly hinted at in the tenth book of the Repudiic. 
With the Neo-Platonists it became a disputed point whether @uvycs and 
é:Oupia survive the body or not, and if so whether they are strictly im- 
mortal. Jamblichus held that they survive, Plotinus, Porphyry, Proclus 
that they do not. Timaeus evidently holds the Plotinian view, and it is 
pretty plainly taken for granted throughout the PAaedo that the xa@apoi 
who have got clear of the body are free from the @vpoedés and éxbv- 
pyrixov. There cannot be much doubt that this was Plato’s own con- 
viction, since the PA:/ebus makes it quite plain that, though for men as 
they now are the best kind of life is a ‘mixed’ one, including both 
‘thought’ and ‘pleasure’, there is an absolutely best ‘divine’ life of 
‘thought’ and ‘intelligence’ which is not ‘mixed’ at all (P&z/ebus 
22C 3 ovdé yap 6 Gos vovs, @ Swxpares, Eort tayabov, GAN eer wou tavra 
eyxAnpata—ray dv, & DiryBe, oy eds’ ov pévrot Tov ye GAnOwov aya Kai 
Geiov olpat vody, avd’ dAAws ws éye). And we know that Plato's ideal for 
man is to become ‘as like God’ as possible. Hence we can hardly 
doubt that he means to regard assimilation to God in this respect as the 
supreme blessedness of man, though it is a blessedness not to be attained 
during our earthly pilgrimage. This does not mean that Plato regards 
the supremely blessed life as one of mere knowing unattended by any 
kind of feeling or doing. 'Wemust remember that ér@uj/a, for instance, 
with him does not usually cover the whole range of ‘conation’ or 
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‘endeavour ’, but is specifically restricted to appetitions connected with 
the functions of the body. Hence, when he wishes to speak of conation 
or appetition and the feeling of successful appetition more generally, he 
is led to use language which looks like a contradiction, as for example at 
Rep. ix. 580 d 7, where we are told that each of the ety of the yuy7 has its 
OwN ériBupiat, in spite of the fact that one of the three eiéy has been called 
the érifupyrixoy by way of distinction from the other two. We must not 
manufacture Platonic doctrine out of the mere linguistic fact that Plato 
has not yet found a name, like Aristotle's dpegis, for ‘endeavour’ in 
general. The elimination ofthe merely ‘mortal’ from a yyy as described 
in the Repudi:e would not reduce it to a thing without conation or feeling ; 
it would only suppress its interest in supplying the primary organic 
appetites and the secondary ‘artificial’ wants derivative fromthem. Still 
less must we attribute to Plato the theory that the disappearance of the 
O@vyrov in the yyy entails the loss of individual personality. 

69 c 8-9. Sdewd nai dvayxata... €xov. dvayxaia means simply ‘un- 
avoidable’, in the very common sense of dvayxatov = that which you 
would prefer to do without if you could. A.-H. gets this right in his 
translation, but his note, ‘necessarily inherent in their own nature ’, gives 
a false sense. aa@yuara, again, means only ‘attributes’ or ‘effects’; 
to render it ‘ passions ’ is misleading owing to the associations of the word 
‘ passion’ in modern English. 

69 di. HSorjv, . . . S&Aeap. The genitive xdaxov is ‘subjective’, 
‘pleasure, sin’s most potent lure’. 7dovy, i.e. the expectation of it, is 
thought of as the ‘bait’ with which 76 xaxoy fishes for souls. It is 
Timaeus who is speaking, but Plato would agree with him that more 
moral mischief is wrought by lust after pleasure than by fear of pain. 
In Laws i. 633 c, 635 a, the Spartans are said to teach only one dpery, 
and only the less important half of that, because their famous training 
steeled men to face pain and danger but certainly failed to teach them to 
resist the allurements of pleasure. In both Repudiic and Laws steadfast- 
ness in resisting these allurements is regarded as an indispensable part of 
avdpeia, and in the Laws it is expressly said to be the more important 
part, 

69 da. Auvwas, dya0av guyds. The genitive is one of separation, the 
sense being ‘ pains that scare us from good things’. Pain makes a man 
flinch from the good he might have secured by enduring the pain, as e.g. 
when he refuses to regain health by submitting to a painful operation or 
a disagreeable regimen. 

ib. @dppog xai @dBov. The Academic definition of ¢d8os, based on the 
Laches, was éxrAngis puyns ert xaxod rpoodoxia, ‘distress of mind due to 
anticipation of impending evil’ ([Plat.] opor, 415 ¢). Oappety in Greek regu- 
larly means ‘not to be alarmed’, ‘ to face a thing without funk ’, e.g. Gappeiy 
vov Oavarov. Hence it stands here for ungrounded confidence, as goBos 
stands for ungrounded diffidence, about the future. It is a kind of 
yoovn, aS poBos is a kind of Avry, which has ro péAAoy for its object. 

69d 3-4. éddwida 8 edwapdywyor. A.-H. ‘hope {that lightly leads 
astray’. But (a) éAmis, when not defined further by the context, means 
simply anticipation whether of good or evil, and, one may be misled by 
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either; the meaning here should rather be ‘fancy’. (4) etmrapd-yaryos 
is probably passive, as it is in Aristoph. £7. 1115 evrapdywyos <l, 
Owrevopevos Te yaiApes, ‘you are an easy gull and actually like being 
fawned on and cheated’. The active sense of the word is only supported 
by L. and S. with a single reference from Philo Judaeus. Tr. then, in 
all probability, ‘fancy, easily led astray ’. 

69 d 4-5. émyetpyty wavrés gper. A.-H. ‘love that ventures all 
things’. But gpws does not mean ‘love’ in the sense such a phrase 
suggests, and émyepety properly means to ‘attack’. What wdavrev 
émiyeipyrys Must mean we see from such words and expressions as 
mavoupyos, wav ToAmav, wav woey Wore. Tr. ‘dare-devil lust ’. 

69 d6—70 a2. xat 8a ratra .. . rOdvres. The picture is that of a 
palace or court on an island, connected by a narrow isthmus with the 
mainland, where the general population of the city lives and its business 
is carried on. At the point nearest to the isthmus are the barracks for 
the guards of the monarch, who himself lives in the palace. So the head, 
which contains the brain and the ‘circles’ of the Same and Other, is the 
island palace inhabited by the rightful monarch of the city of Mansoul, 
the ‘ divine ’ efSos in the yoy}, the Aoyworixdv. The isthmus is the neck, 
the cavity of the chest corresponds with the quarters of the guards, who 
must, of course, be posted between the seat of sovereignty and the 
business quarter, so that there may be ready and constant communica- 
tion between the monarch and his executive. The lower part of the 
trunk, the seat of the ér:Ouyzyruov, answers to the business and residential 
quarters of the city. Plato is very possibly thinking of the actual dis- 
position of Syracuse, which he knew familiarly. The seat of administra- 
tion there was precisely on an island joined to the mainland by a fortified 
causeway. Contrast Aristot. de partibus Animal. A. 69118, where the 
use of the neck is less fancifully explained to be that it serves as a pro- 
tection for the aprypia or wind-pipe. 

69 € 4. Te xadoupdva Odipaxt. TO xaroupévw IS a Sort of semi-apology 
for the use of a word which belongs to the technical vocabulary of 
a réyvy or ‘craft’, in this case the larpixy réyvy. Owpag here, as we see 
from what immediately follows, means the whole cavity of the trunk, not 
merely the part of it which lies above the diaphragm, for which the more 
precise name would be, as A.-H. says, or7Oo0s. For this extended use of 
Owpag we may compare Hippocrates wept réyvys (Kithn) i. 17, 6 re yap 
OwpnE Kadrovpevos, év @ Td rap oteyaferat, Aristot. Hist. Animal. A. 
49t* 27, where it is said that the xéros, which extends from the neck to 
the genitals, is the part 6 xaActrac Owpag. So, as a military term, Oupaé, 
like the Latin /orica, means ‘body-armour’. The @upné of a Homeric 
warrior was much more than a ‘chest-protector’. The use of xaAovpevos 
with ‘words of art’ is very common, even in writers like those of the 
Hippocratic corpus who, as themselves reyvirar, might be expected to have 
little compunction about the employment of ‘technicalities’. Cf. the 
example already quoted from the wepi réyvys. In Plato himself we have 
such approximate parallels as Sympos. 190 ¢ 7 émi rnv yaorépa viv Kadov- 
pevny, ib, 218 a 3 rH Kapdtay yap } Yuyw 7 rt Set aro Gvopacas wAryeis. 
Xenophon (Afem, A. 1. 11) speaks of 6 xadovpevos tro tev codurar 
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xécpos. With Aristotle this use of xaAovpevos has become a standing 
mannerism. (See Bonitz Index Aristol. 8.v. xadeiv.) We even get such 
phrases as 6 xadovpevos dnp, Ta xaAovpeva dorpa, TO Kadovpevov ydAa. 
More than once the Pythagoreans are described as of xadovpevor 
IlvOayopeuot, ‘the P., as they are called’, The most striking example is 
perhaps 6 xadovpevos vous (de Anima A. 407% 4) OF 6 KwaAovpevos Tis 
yuxys vovs (ib. T. 429822). Aristotle is, in fact, half apologizing for the 
employment of a technical word, which, indeed, comes from the special 
vocabulary of Anaxagoras, who has just been mentioned in the second of 
the two passages referred to. (In ordinary Attic vods does not mean ‘ the 
mind’. It usually means either ‘sense’, as in such phrases as vow yew, 
or else the ‘ purport’ of a statement, the ‘ intention’ of an agent and the 
like. The use of the word to stand for ‘mind’ is a technicality 
Originating with Anaxagoras and familiar to us mainly because Aristotle 
adopted the word in his psychology. In Plato it would probably be safe 
to say that vods never means ‘mind’ and still less ‘a mind’. The word 
for this with him is Yvyy or Savora, just as ‘ to think’ is duavociaGar. Inthe 
older (Ionic) terminology of the fifth century the corresponding word was 
usually yvouy. This explains why there is no plural to vots in classical 
prose.) Similarly we read in Aristotle of 4 xadoupévy dpegis, because 
opefis iS a technical ‘ word of art’, in this case a technicality of Aristotle’s 
own scientific vocabulary. 

qO at. olov yuvandéy, thy 5¢ drBpdv ywpis olxnow = oloy olxjres, THY 
pay av, THV dé dvdpav ywpis. There is an intentional allusion to the 
dySpeta which is the characteristic virtue of @vyzos, hence A.-H. should not 
have said that it is not clear which of the two divisions is the ‘ women’s 
apartments’. Martin was probably led by the perception of this allusion to 
his names ?dme mdle and [dme femelle for the elements of @uyds and 
ér:Ouvpia. The names do not occur anywhere in T.’s exposition and are 
better avoided, but they are not wholly inappropriate. The same simile 
of the party-wall is used by Aristotle in his account of the diaphragm, de 
partibus Animal, T. 672° 19 éri yap rotvro dkéAa Bev 7 Pivots, olov wapoixodo- 
pnpe rowjcaca Kal ppaypov ras ppevas, Kai duetAe To Te Tipurepoy Kai Td 
dtiporepov, dy doors evdéxerar SceActy 76 avw Kai KdTw' TO pev yap avw éoriy 
ot évexey xai BéArwv, ro 5é xdrw Td rovTov evexey Kat dvayKalov, TO THS 
rpopys Sexrixoy. Aristotle is here consciously echoing the language of 
Timaeus. The ‘better’ element which is housed in the thorax is with 
him the ‘sensitive’ soul (with the Aearf for its centre), the ‘worse’ is the 
merely ‘nutritive’, With him the object of the separation is to pre- 
vent the functions of sense from being disturbed by ‘ vapours’ arising 
from the process of digestion (Grus 7 rs alcOyruns yuyns apxy arabns 
Z Kal py raxv xaroAapBavyra dia TH dd THs TpopHs ywouevyv avabupiaow 
cai ro winOos THs érevoaxrou Oepporyros, loc. cit. > 16). Ar. thus repro- 
duces the theory of Timaeus with such modification as is required by his 
own adherence to the view that the heart, not the brain, is the centre of 
the sensory system. 

ib. Sidppaypa. ‘As a partition’;. the word is not yet technically 
specialized to mean the particular dud¢payya constituted by the dpeves. 

70 & 2-3. 7d perdyor ody Tis Wuxiis dvSpeias nai Oupo’. That is, ro rs 
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yux7s (partitive gen.). peréxov dy. xai 9., ‘the manly and spirited part’ of the 
yuxyn. The words show that there was an allusion to dvdpeia in the preced- 
ing reference to ‘men’s quarters’. @vyds is compared with a force in garmson 
so posted that it has its communications with the supreme authonity always 
open, and can hold the fortified part of the city against the rabble in the 
case of an émeule, Aristotle seems to be alluding to the simile, but using 
it against T.’s physiological psychology when he says (de /uventule 469* 
33) that the heart, as the common centre, is placed in the middle of the 
body because that is the right place for a central government; ‘ the 
middle position of such a principle i is the proper position for a ruler’, 
dor 7 Tov ToLovToV péon x~pa dpxovros xo 

7O & 3. drAdvixoy ov. Not ‘ warlike’ (A. -H. ) but ‘emulous of victory’, 
‘ambitious’. It is clear from &ep. ix. (51a, al. that Plato connected the 
adjective @iAdvixos with vixy, not with vetxos. Bvpss i is the element in each of 
us in virtue of which we aim at ‘ mastery’ in all sorts of undertakings, try 
to do a thing better than other competitors, and always to be doing it better 
than we. ourselves have ever done it before. Hence the characteristic 
‘end’ or satisfaction for this element in us is riuy, and the drdripos 
Bios, the life of the man in whom this element is dominant, is called also 
the dirovxos Bios. Cf. particularly Aep. ix. 581a9 ri 8€; TO Ovpoedes 
ov Tos TO Kparety pevrot paper Kat vixay Kal evdoxipety det OAov wpynabar ;— 
Kai padta.—el ovv prAovixoy aire Kai pirdriyov mpocayopevousey, 7 éppedas 
dv éxot;—éppedeorara pév ovv. The spelling of the word with the 
diphthong e is a mere error. At the date of our oldest Plato MSS. there 
was a Standing tendency to write even a short: as e«. Thus the Bodleian 
MSS. regularly writes [lappeveidys for the philosopher’s name, though 
the quantity of the ¢ is certain from the scansion ~ww— in an extant 
hexameter verse of Timon of Phlius. 

7O D1. dupa tov odeBav. Because they all meet there. The dpyyw 
dua of inferior texts is a mere blundering attempt at restoring the sense 
which had been destroyed by the corruption of dupa to dpa (F W). 
The genuine reading is adequately attested since it has the concurrent 
support of APY. Timaeus, we must remember, knows nothing of 
the distinction between ‘veins’ and ‘arteries’; @A€Bes includes both. 
According to the so-called ‘ Philolaus’ (Fr. 13 = R. P. 85) a rational 
animal has four apyxai, the brain, which is the seat of vods, the heart, the 
seat of yux7 and aicOyors, the navel, the source of the first growth of the 
embryo, and the aidotoy, the doy of procreation. That is, the brain is 
the apyy of our specifically Auman life, the heart of an:ma/ life, the navel 
of our ‘vegetative’ life, and the aidotoy of all three at once. If this is 
a piece of genuine old Pythagorean physiology, it is not closely followed 
by Timaeus. As his first generation are sprung from the soil (avro- 
x9oves), and the difference of sex only arises in the second generation, he 
takes no account of navel or aidotoy in describing their anatomy, and 
sensation is connected, as by Alcmaeon, not with the heart but with the 
brain. The centre of the éri@vzyrixov is neither heart nor navel but 
liver. The attempted ‘emendation’ of the corrupted dpa to dpyyv dpa 
was, no doubt, helped by the fact that Aristotle repeatedly calls the heart 
apxn tov drAcBav. Galen clearly knew nothing of the reading apyjv 
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aya nor yet of the true text dupa. He quotes the passage three times 
with dua alone in Book VI of his work de Aippocratis et Platonis 
placittss. If he had known of a reading dupa he would have been 
obliged to discuss it, since the whole of the book in question is a polemic 
against the view that the heart zs the meeting-place of the blood-vessels. 
Galen’s own theory, supported by appeals to Hippocrates sept yupavy and 
to anatomy, is that the /ver is the adpyy rod aizaros, the place where the 
body’s blood-supply is manufactured. He assumes that Plato shared this 
view. Consequently he says that by the dA¢Bes in this passage Timaeus 
really means ‘arteries’, and sees an allusion to their pulsation in the 
agodpas. He then tries to find his own view of the liver as the 
centre of the veins in the words of 7oe2 olov ddrvyy.. . rexryvapevor 
Here he is clearly without justification. There can be no real doubt that 
T’. means to include both veins and arteries under ¢A¢Bes and is unaware 
of the distinction between them. At 7oe the ¢drvy is not the liver but 
the whole region between ¢péves and navel, and in the account of the 
liver 71 aff. nothing whatever is said of any function except that of 
causing dreams and visions. T. plainly means to make the heart alone 
the dpy7y rov aiuaros, and does nof regard the liver as the ‘seat’ of the 
ériGuprrixdv, though it is placed ‘in the abode’ of that part of the soul. 
7Ob 4-5. ds nig... EmOupedy. The avra in repi aira clearly refers to 
ra péeAn. The dédixos mpagis é£wHev must mean some ‘ mishandling ’ of 
them, some unwarrantable interference on the part of some one else, who 
is thus ‘ taking a liberty ’, committing v8ps upon one. So the whole phrase 
agrees with the account of @yyds in ep. iv where resentment of wrong 
done /o us and seilf-disgust at wrong done 4y us are specified as the two 
typical manifestations of @vpos (44028 Grav Bialwrrai twa mapa rov 
Aoywrpov érOupia, Aodopotyra re atrov nat Pvpovpevov ro Biolopévw dv 
atro xrr., ib. c 7 ri 8 Grav adixcioOai ris Wyprat; ox ev TovTw Cet Te Kat 
xaXeraive cat ovppayet TO Soxotvre dtxatw xrA.). Thus what duos resents 
is always fia, ‘ violation of the rights’ of the Aoywrixov, but this Bia may 
be exercised either by a man’s own érifupyrixdv or by a second person. 

70 b 5-6. 81d wavrev tov crevwrav. The reference is to the innervation 
of the whole body to resistance. Timaeus apparently thinks the tonic 
character of the experience directly due to a violent surging of the blood 
from the heart through the narrow conduits of the @AéBes. The lan- 
guage about the crevwrot and the rapaxeAcioess is purposely chosen to 
keep up the original metaphor. The royal ‘guards’ are thought of as 
making their way into all the narrow alleys of the city to quell a 
disturbance. 

70 C1-d 6. rH Se 8) wydijoa ... Gwypereitv. It is explained that the 
main use of the lungs—though reference is also made to their connexion 
with breathing—is to prevent the heart from being injured by its violent 
throbbing under excitement by providing a soft and yielding ‘ cushion’ 
or ‘buffer’, We might wonder that breathing is thus made only 
a secondary function of the lungs, but we shall see later that this is due 
to the influence of Empedocles. E, held that we breathe through our 
whole skin, and T., as we shall see, accepts this doctrine. The notion 
mentioned at c7 that drink is received into the lungs, though a mere 
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error, is one which was current among some of the medical men of the 
fifth century. The author of the Hippocratic wepi xapdins offers an ex- 
perimental proof of the fact. He says that if you give a pig a coloured 
liquid to drink and cut its throat while it is still drinking, you will find the 
windpipe discoloured, ei ért wivovros dvarépors Tov Aatuov evpois Gy TOUTOV 
Kexpwopevoy rp wor. He admits, by implication, that the theory was 
denied by other medical men, since he adds dAX' ov warros dvdpos 9 yetpoup- 
yin (Kithn i. 485). That the theory, however, was fashionable is shown 
by the length at which it is refuted by the author of the fourth book of the 
Hippocratic wepi véowv (Kiihn ii. 373-6). In Plutarch’s Quaest. Conziv. 
vii, 1. 698 a ff., an attempt is made to defend Plato in which the Sicilian 
physician Philistion is named as holding the theory. Since Philistion was 
a personal friend of Plato (see Zp. ii. 314 e 1), and a Locrian, we get an 
interesting hint about the sources on which the medical part of the dialogue 
is based. Obviously the alleged fact, if it is a fact, does not prove any- 
thing about the lungs as a receptacle for liquid. If Galen, quoted on 
this passage by A.-H., meant to reassert the theory, and it is not clear 
that he did, he made a mistake.! Aristotle takes the trouble to refute 
what he calls a ‘silly’ statement about the lungs at de partibus Animal. B. 
66457. He would do so with the more gusto that the statement is 
countenanced in the Zimaceus. 

70 Cg. oidnots. All the good MSS. agree in oixynows, which is also 
supported by Galen. This is thus a clear case of pre-archetypal 
corruption. ofSyots in the /aée MSS. is an ‘emendation’, not a case of 
preservation of the original text. 

70 © 5-6. padaxhy xai dvasov. A curious blunder. Aristotle is 
Clearly alluding to this passage when he says (#.A. A. 496>5) that 
‘those who believe the lungs to be bloodless’ have been misled by dis- 
section, The blood escapes from the lungs to the heart at death, and 
this is why the lungs on dissection appear bloodless. 

7042. tis dprnpias. The dprnpia, as most often in early Greek, 
means the rpayeia aprnpia, the trachea or windpipe. Nothing was as yet 
known of the distinction between arteries, in our sense of the word, and 
veins. Both were dr€fes.” 


1 The passage occurs at the close of de Hippocratis et Platonis Fgegbatae viil, 728 
(Kiihn 719). Galen repeats the statement about the pig almost in the words of the 
wept xapdins. He does not say that he had tried the experiment himself. He has just 
suggested one which he obviously had tried, viz. to take water in your month, lie 
down on your back, and then gently open the orifice of the larynx. You will find that 
a drop or two of the water ‘goes the wrong way’. Galen's object is merely to prove 
that even if Plato made a mistake, it was not an absurd one. I suspect that he simply 
copied the passage about the other experiment from the wept xapdins without testing 
the allegation for himself. 

3 The distinction between dprnpia and gAédfes, unknown to Timaeus, appears at 
times in the Hippocratean corpus, notably in wept rpopys (Kiihn ii. 22) pifwors pAcBar 
Arap, pilwois donee kapdin, a passage insisted on by Galen as showing that 
Hippocrates held the same view as himself about the connexion between liver and 
blood-supply. But we do not know the date of this work. The definite fixing of the 
distinction is presumably connected with the theory of Erasistratus and Praxagoras, 
that the arteries, as distinguished from the veins, do not contain blood but wvevya. 
dprypia, in any other sense than ¢rachea, does not appear to occur in Aristotle outside 
the spurious wept mvevparos, (See Bonitz /dex &. v.) 
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70 d 2-3. xai wept thy xapSiavy ...pdAaypa. As always in the science 
of the filth and fourth centuries, the wAevpwy is treated as a single organ, 
what we call the right or left lung being regarded as one chamber of it. 
porayya 18 quite certainly the correct reading, though it has only been 
recovered from ancient quotations of the passage and appears in no MSS. 
The word means (1) most commonly a poultice, (2)’a soft ‘cushion’ or 
‘fender’ to break the force of an impact. The second is the sense here. 
The word was probably rare, and this accounts for the loss of it in our MSS. 
The dApa of A W, dApa of F , must be the remains of the four last letters 
of paAaypa with the corruptionof [ toA. The use of the epithet paraxyy 
at c 5 is meant to prepare the way for the mention of the paAaypa and 
s0 to make the introduction of the word less harsh. As pddAaypa in the 
sense of ‘fender’ or ‘cushion’ is so rare a word, I may add to the one 
or two examples given in L. and S. Macrobius Sa/surnala ii. 4. 12, 
where we are told that Augustus in a private letter to Maecenas called 
him, with allusion to his dissolute life, padaypa moecharum. Here the 
word plainly means ‘ cushion’, There is nothing to be said for the 
reading of AW ddpa padaxov. A.-H. argues that Aristotle must have 
known the text of A because, referring to this very passage, he says at de 
partibus Animal, 669* 18 ff. that the lungs do not exist xpos ryv dAow Tis 
xapdias. But the argument proves nothing, since the dAous of Aristotle 
may equally well be an echo of the wydaca of yod 4 and the preceding 
mnonoe of Joc 1. Aristotle rejects the theory for anatomical reasons 
and also because man is the only creature who can be influenced by 
‘forebodings’ (cf. é& rp rav Sewav mpoadoxia). But many other animals 
besides man have lungs (ev avOpurw Te yap oupBaiver povov ws elrety TO 
THs my dyo ews dua TO provov éy eArridt yiver Gas Kal mpooSoxig Tov HwéeAAovros, 
dréxat dy Tous awreioros ov Tomov Kai Keirat THY Oéow dywr ep Tov 
wrevpovos, wore pndey oupBdadrddAjcoOa Tov wAevpova mMpos THY GACY TIS 
xapdias). 

7od 7—72b 5. Ta 8é 8} oiTen . .. dvopdLowr dy. Zhe émiOupytixdy 
and tts seal. The ‘appetitive’ part of the soul has its central abode in 
the viscera which lie between the midriff and the navel. It 1s thus housed 
in the ‘belly’ like a beast in a ‘crib’. It is incapable of intelligence but 
can be worked on by visions and dreams. The character of these 
dreams depends on the physical condition of the liver, and the liver and its 
accessory the spleen have actually been devised for the very purpose of 
giving this kind of warning to the ‘ beast’ in us, and this is the founda- 
tion of all pavruxcy. It is, however, necessary that the warnings of our 
dreams should be interpreted by sober waking intelligence. The class 
of interpreters of such things are commonly themselves called pdvres, 
but it would be more correct to speak of them not as pavres but as 
7, aL 
7Od 7. Td Se 8% citwy re kai wordy dmGupntixdy. It is usual to specify 
as the prominent objects of éri@uyia cira, word, and adpodiow. The last 
are purposely not mentioned here because we are dealing with the first 
generation of men, in whom the distinction of sex has not been made. 
In the later generations it would be the part of the body of which 
Timaeus has said nothing, that which lies below the dudadds, which 
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would be the special region of the ad@podiora, but, in his men of the first 
generation, we must regard the whole of this region as serving merely for 
the excretion of waste products from the organism. 

70 e 2. oloy ddryvny. A.-H. remarks that the darvy would suit a horse 
(he should have said an ox ; the Greek farmer did not use horses as his 
beasts of all work) better than that of the wild beast (Opéupa dypov) of 
which T. goes on to speak. But the representation of the er Ouparixoy 
as a wild beast is precisely that of the Republic (ix. 588 C7 wAatre Toanv 
play pev idéay Oypiov woxiiov Kat wroAuKedaAov, 7; MEpwv dé Onpiwy éxovros 
Kepodas KixAw Kat dypiwv xrd.). There the beast is in the care of a 
farmer (589 br xat rod moduxepadov Opépparos exipeAnoerat wWowEp 
yewpyos), who fosters whatever is gentle and docile in it but checks its 
savage tendencies. An half-tamed creature like this would have a 
garvy (just as animals in a ‘Zoo’ have). There is no oversight ; the 
picture is significant in all its details, Both Socrates and Timaeus know 
that though the érc@upyrixov may be made a valuable servant, it has to be 
tamed first. It is as though the farmer had to catch his ox wild and 
domesticate him before he can plough with him. 

What follows is a very curious, and obviously far from wholly serious, 
speculation about the functions of the liver, the most prominent organ in 
the region of the body T. is describing. T. starts from two points, 
that the state of a man’s liver has a great deal to do with his dreams, 

7 that the liver and its appurtenances were the special part of the sacn- 
ficial victim from which Greek dvyrecs undertook to read the signs of the 
future. On the strength of this he builds up the following theory. The 
érvOvpyntixoy cannot apprehend rational considerations atall. But it can be 
placated or scared by dreams and visions, God therefore speaks even to it 
in the only language it can understand. He uses dreams and visions and 
the appearances in the livers of sacrificial victims to give salutary hints to 
the ériOvpznrixcy. But divinations in visions are those of the mentally 
abnormal, and before they can be utilized, they need to be interpreted by 
some one who does not share the vision-seer’s abnormality. We might 
be tempted either to treat this theory as a device for bolstering up supersti- 
tion or to find in it an anticipation of ‘ psycho-analysis’, according to our 
bias. But in the mouth of Plato, who held a low opinion of the payris, the 
doctrine amounts to little more than a politely ironical refusal to preach 
a ‘rationalistic’ crusade against the belief in prophetic dreams, accom- 
panied by the recognition that our dreams may really afford an expert 
useful evidence of our bodily condition. In the mouth of a fifth-century 
Pythagorean the doctrine might well be meant more seriously, though the 
actual phrases used by T. show that he, at least, does not rate the signifi- 
cance of dreams very high. Even Socrates, as we see from the Crz/o and 
Phaedo, was not disinclined to think his dream of the woman in white, 
who told him he would shortly ‘reach Phthia’, a heaven-sent hint that the 
‘sacred trireme’ was on its way home, and that his time was short. And 
he took care not to disobey the dream which told him to ‘ practise music ’ 
in the prison. So (Rep. ix. 572 a) he says that the good man is ‘closely 
conversant with reality ’ in his sleep, and his dreams are jxtora wapavopor, 
as little extravagant as dreams can be, whereas (571 c~d), when the 
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wicked man sleeps, he feels freer than ever from all restraint, and his 
dreams are nightmares of lust and blood. 

The belief in the prophetic character of dreams is old and universally 
diffused. In the Greek world it is specially connected with the Orphic 
belief that the yvy7—the immortal thing housed in us—is quite dissociated 
from our working life. It sleeps while the body wakes and vice versa. 
This is, in fact, the primary meaning of the Orphic saying that the body 
(cpa) is the tomb (aja) of the ywy7. Pindar gives the theory exactly 
when he says (Fr. 131) ‘the body of every man follows mighty Death, 
but there is still left alive a shadow of his living self (aimvos efSwAov). For 
that alone comes from God. It sleeps while our limbs are doing (evde 
mpaccovrwy peXewy), but while men sleep it shows them in many a dream 
the coming issues of weal and woe’ (reprvav épéproway yaderov Te 
xpioww). The etdwdrov aidvos is the yvyy, the ‘shade’ or Doppelganger of 
the living man. The belief was not confined to Orphic votaries, but 
could influence serious scientific men. Thus ‘the writer of the Hippo- 
cratean sept évurviwv begins (Kiihn ii. 1) by setting forth the very similar 
view that it is only in sleep that the ywx7 becomes her own mistress and 
functions freely. drav pév obv owpare brynperotoa 7, éri rodAa pepLopern 
od ylyverat att) dauTns GAN arodidwot rt pépos ExdoTw TOD TuwparTos, TyOUV 
towrw aic@yrnptoow, axon, cet, Pavore, Odouropin, rpytet, kat racy TH TOV 
gwpatos dtavoin, airy § éaurns 7 Stdvota ov yivetat’ Sxdray 6€ TO copa 
novyacOy, n Yuxn Kwevpévy xal ére$éprovca ta pépyn Tov cwparos diocKxe 
Tov éauTys olkoy Kal Tas TOU OwWuaTos mpntias dmaaas airy (|. airy) da- 
mpnooerat. TO pey yap capa Kadevdov otk aicOdverar, 4 5€ ypyyopovca 
ywwoKxe xafopy re ra Sparta xai dtaxover ta axovotda, Badiler, Wavet, 
Avretrat, évOupeerat, ev dAlyw Sxdoat Tod cwparos trnpeciat H TIS Yrx7s, 
TavTa wavTa y Yuy7 év Tw drvw duampyocera. sotis obv érioTarat Kpivew 
Tavra opus péya pépos éxiorarat copins. Here we have the same theory as 
in Pindar. The waking consciousness is regarded as something quite 
distinct from the yuxy and spoken of as a function of the body (the 
duavova Tov cwyaros), not of this divine inhabitant of the ‘house’. Equally 
of course, in the most matter-of-fact of the Hippocratean writings, where 
nothing is said of the divine yYvy7, we find the authors dwelling on the 
point that a patient’s dreams are among the symptoms on which a wise 
physician will base his anticipation of death or recovery. 

Knowing what we do of the Pythagorean religion of the fifth century, 
we should be surprised if the Pythagoreans did not reproduce this theory 
of the sleep of the body as the time when the soul is most awake, and if 
ae scientific men did not try to find some theoretical justification 
or it. 

In Diogenes Laertius (viii. 24) one of the rationalizing explanations 
offered of the famous taboo on beans, usually ascribed to the Pythagoreans, 
is that they cause troubled dreams (xoopiwrépas arepydlec Oa ras yaorépas 
BN wapadnpGevras’ Kai dia rovro Kai ras xa’ darvous havracias Acias xal 
drapdyovs droreXciv). It is added (ib. 32) that Pythagoreans taught that 
dreams are sent by ‘spirits’ and ‘ heroes’, of whom the air is full («vad 
Te Tavra Tov dépa yuyaov éumrAewy Kal tovrouvs daipovds re Kai ypwas 
vopilerOar’ Kai td rovrwy mépmrecOar avOpwros Tovs Te GvEipoUs Kal Ta 
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onpeia vorov Te Kai yeas), a point reproduced in the Symposium in the 
discourse of the prophetess Diotima when she says that intercourse with 
God is effected by these spirits ‘ as well for the sleeping as the waking ’, 
nai €ypryopdct Kai xadevdovor (Sympos. 20343). (The belief is not 
distinciively Pythagorean or Orphic. ‘ Heroes’ such as Asclepius and 
Trophonius were regularly supposed to impart communications in dreams 
to those who slept in their sacred precincts.) In Porphyry’s Zife of 
Pythagoras we are told that Pythagoras was supposed to have learned 
the art of interpreting dreams on his (apocryphal) travels in Egypt, 
Arabia, and Palestine. (Porphyry is perhaps thinking of the fame of 
Joseph and Daniel as successful expounders of dreams.) Iamblichus 
says (V. P. 65) that he trained his disciples to compose their minds by 
evening music with a view to detaching them from the turmoil of worldly 
business, and so purified their understanding and made their sleep ‘ easy 
and full of pleasant dreams and even prophetic’ (javyous re xai evoveipous 
ere 58 pavrixovs Tous Urvous avrois drepyafero). Ib. 106—7 we are told 
that Pythagoras forbade all such articles of diet as interfere with payrixy, 
the art of the diviner, and those which ‘ make the soul turbid in respect of 
the appearances in dreams '; at 114 that the Pythagoreans used to induce 
good dreams at night by suitable music. At 139 there is a story of 
a man who asked Pythagoras about the interpretation of a dream in 
which he had conversed with his dead father. We may probably infer 
that, for all his anxiety not to overrate the revelations made in dreams, 
Timaeus, as distinguished from Plato, is meant to be in the main serious 
in his account of the way in which God uses the liver to give the ér:ft- 
pyrixov warnings in the night season. Democritus is quoted as attaching 
importance to the eiSwAa seen in dreams and as praying for eAoyxa 
e(SwAa, ‘fortunate dreams’ (Fr. 166 ap. Sextus adv. Mathemat. ix. 19, 
R. P. 203). This seems to me one of the many indications of the close 
connexion between Atomism and Pythagoreanism. As for Plato, in the 
myth of the PAaedrus it is noticeable that in the passage (248 d—e), where 
he enumerates ten ‘lives’ or ‘callings’ in their order of worth, pavrees 
and ‘initiators’ are given only the fifth place, below physicians and 
experts on physical culture. All the callings which rank below theirs are 
such as Socrates, who is the speaker, thought poorly of, the poet, the mere 
industrial, the sophist and the demagogue, the ‘tyrant’. It is still more 
noticeable that in the later dialogues, where the chief speaker is not an 
historical person of the fifth century, there is nothing to be found suggest- 
ing that dreams and payrixy have any serious worth. The Lews is silent 
on the subject, and so, naturally, are the Sophéstes and Philebus. The 
Politicus merely refers with open irony (290 c-d) to the ‘prestige’ and 
‘imposing claims’ (the oyna and coeur Sofa) of the priest and the 
pavyris. Even Socrates had been made (PAaedrus 244-5) to treat the seer, 
along with the poet, as an ‘inspired madman’, All this is the more sig- 
nificant that the passage about the different ‘lives’ in the Phaedrus seems 
to be a correction of Empedocles, who had given the first rank of all to 
the pdvris (Fr. 146, R.P. 181 eis 5& réAos payres Te Kai vpvordoAot Kai 
inrpot | kai mpouor dvOpurocw értyGovious méAovra). So we can draw no 
inference from the attitude of Timaeus to Plato’s. He would apparently 
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have been much more in sympathy with the spirit of Aristotle's two little 
essays on Dreams and Divination by Dreams, Aristotle accounts for 
dreams physiologically without bringing in the liver at all. They are due 
to residual motions in the central or common sensorium, which is the 
heart. In ordinary waking life this centre is stimulated by movements 
of the blood and wvedua or ‘animal spirits'—a supposed evaporation 
from the blood—aroused by the action of external agents on the peri- 
pheral sense-organs. But the motions in the central sensorium may go 
on after the stimulation of the peripheral sense-organ has ceased, and also 
the central sensorium may be accidentally ‘ moved ’ by disturbances arising 
within the organism, in the blood and animal spirits, exactly as it might 
have been by actual stimulation of a peripheral sense-organ. This 
accounts both for ‘mental imagery’ in waking life and for the ‘images’ 
of dreams. As for ‘prophetic’ or ‘ veridical ’ dreams, Aristotle thinks the 
evidence for them too strong to be wholly set aside, but finds the popular 
theories about them incredible. The only class of such dreams to which 
he pays much attention is those which indicate the approach of death or 
some other crisis in the dreamer’s health. Cultivated physicians (does he 
mean the Sicilian school whose theory of health is so important for his own 
and Plato’s ethics ?) rightly attach importance to such dreams, because 
they are due to constitutional causes. A serious alteration in health 
modifies the behaviour of the blood and animal spirits.) The modifica- 
tions may often be discovered from the patient’s dreams when they would 
go undetected in waking life, because the more massive movements due 
to peripheral stimulations mask them. This was the foundation for the 
practice, common a century ago, of hypnotizing a patient and calling on 
him to diagnose his condition and prescribe for himself in the hypnotized 
state. (See the description of the process in Shelley's poem, Zhe Mag- 
nelic Lady to her Patient, which refers to an experiment of this kind 
made on himself.) It would also afford some justification for the use 
made of dreams by our contemporary ‘psycho-analysts’. Aristotle 
accepts the Pythagorean theory that dreams come from ‘ spirits’, dacpoves, 
in the very qualified sense that nature itself is something ‘ daemonic '— 
‘nature’ is after all supernatural—but strongly denies that they are sent 
by God (de Div. per Somn. 463° 13 Oeomepara pry oix Gy cin ra évirna, 
ovdé yéyove rovrov xdpwv, Saipovia pera yap vow Samovia, dAX 
ob Gea). If they came from God, you would expect the most vivid 
visions to be vouchsafed to the best and wisest men, and that they 
should. come in waking life when the intelligence of the recipient is 
most active. (See Art. Dreams [Greek] in ERE. by A. Lang and 
A. E. Taylor.) : 

71A1-2. wept Tou waco nowy Kal iSia cuppdpovros, The xai idia is one 
of Bt.’s very few conjectural emendations. The restoration seems to be 
justified by the considerations that (1) we have to account for the éa in 
the unmeaning d:agupdeporros of W Y and of Bekker’s F, and the equally 
unmeaning gvvd:adéeporros of the corrector of Y, and also for the xa of 
Bt.’s F and Bekker’s @; (2) and in A there is an indication of the 
loss of some letters before the gvudépovros. Bekker, indeed, records xat 
i&q as.an actual marginal note of his S and xat ia Sdtagupheporros 
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as the reading of his s. The evidence of W Y makes Bt.’s conjecture 
certain. | 

1184. abtav atofijcews. This seems to be the only reading with much 
MSS. support. Bekker and subsequent editors, except A.-H., Bt. and 
Rivaud, give av rav aigOyoewy, the text of Y and Par. 1812, and this is pre- 
supposed by the version of Ficinus, ¢/ st guo sensu pulsarelur. With the 
better attested reading atravy means Adywy and depends on aicbyceus, 
‘even if it should get any perception of rational discourses ’"—as it does 
not—it would pay no heed to them, The rival text ad rav aicOnceor 
gives an inferior sense, ‘even if it were per contra (at) to apprehend 
sensations, it would pay no heed to Asya’. T.’s point is the double one 
that (a) the émi@vpyrixcy cannot apprehend ‘discourse’ at all, and (2) even 
if it could, it would not be influenced in its behaviour by Adyor. 

71a 6. wuxaywyijcoro. The literal sense should not be watered down. 
yuyaywyeiy is to ‘call up spirits’ and the yuxaywyds is the professional 
ghost-raiser. The performer worked, sometimes at any rate, with an 
actual wand which attracted or repelled the ghosts. Thus the ‘ hypnotist’ 
who, according to the story of Clearchus, gave a performance before 
Aristotle is said to have ‘drawn the yyy’ out of his ‘subject’ by such 
a wand (Proclus im Remp. Kroll ii. 122 rq yap paBdo wAng~as tov zaida 
Tv Yuxnv eéeiAxvoev). When the words pryaywyely, puxaywyta are used 
metaphorically of the plausible demagogue and his likes, who work at 
their will on the audience whom they hold ‘entranced’, it is always with 
a sense of the literal meaning, and the expression is usually meant to indi- 
cate dislike and contempt for performer or audience or both. Compare the 
description of Socrates as a fraudulent ghost-raiser in Aristophanes Birds 
1553 Atpyy tis €or’ GAovros ov | yuyaywyet Zwxparns. S. is represented 
as pretending to evoke ‘spirits’ and Chaerephon as the confederate who 
impersonates the spirits. The joke is that Pisander, a notorious coward, 
comes to Socrates to recover the yxy he had ‘ given up’ in a panic, and 
the passage is important as evidence independent of Plato that S. was 
known in his lifetime as a person with unusual views about the destiny 
of the yvx7. This is also what is meant at Clouds 94 when Strepsiades 
calls the house of Socrates yuyav codav dpovrisrpuv. yvyer is intended 
to bear the sense ‘ghosts’. So in Euripides Heracles reproaches 
Admetus with suspecting his friend of being a ghost-raiser (Ale, 1127 dpa 
ye py te pdopa. veprépwy 768 7.— ob Yoxaywyoy tovd’ éroujow févov). All 
the Platonic examples are of the same kind. Thus when in the Phaedrus 
(261 a 7) rhetoric is described as Ywyaywyia tis Sta Adywr (cf. ib. 271 ¢ 10), 
the language is meant to be contemptuous; rhetoric is a kind of verbal 
‘sorcery’. So in Laws x. gog> 2 ff. the indulgence-mongers are said to 
be scoundrels who, under the pretence | of waking the dead ‘steal the 
souls’ out of the living (xaradpovotyres d¢ trav dyOpwruwv Yuxayeyart pey 
TroRovs tav Cwvrwy xrd.). Cf. Isocrates ii. 49 Bedeucras Tos értOypovar 
Tous EKpOwpLEvous Wuxaywyey, OTe TOU pev voufereiv Kat oup Bovrevey aex- 
Téov, Ta Oe Towra. Aexréoy, ots opie TOUS oxAous pdduora Xaipovras, ix. 10 
a TooavTyV Exel xapi, wor dy Kat ™ A€~ee at tots evOupnpacw € xm KAKUWS, 
Opws avrais Tals evpvOpiats Kal Tals ouppeTpiats Yuyaywyolct TOUS axovor~ 
ras. To render here by ‘led away’ (A.-H.) is further unsatisfactory 
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because the éxcOvyynrixov can be led night as well as wrong by its visions, 
and God’s very purpose is explained to be to illude it with dreams and 
visions for i/s good. ‘Tr. ‘knowing that it would be under the spell of 
visions and shadows’. 

71a. tour, adro. What is the reference of the pronouns? rovrw 
might be, as A.-H. seems to take it, ‘ this peculiarity ’, ‘ this weakness ’, viz. 
the tendency of the éri@upryrixdy to be affected by visions, and ér:BovAevoas 
rovrw might then mean ‘ lie in wait for this weakness ’. Or rovrw might, as 
St. holds, mean 7@ éereOupyntucd, and érBovAcvoas rovrw, ‘lie in wait for 
it’. Again, if we adopt the first alternative, atré might go with rovry, 
‘this very weakness’, but more probably should be taken, as St. took it, 
not with ér:BovAeicas rovrw but with ouvvéoryoe as a dative of ‘advan- 
tage’. I should then prefer to take rovrw in the former of the two ways 
suggested ; ‘God took His advantage of this weakness and constructed 
the liver for the good of the ércOvpyruxov’. (It would be too grotesque 
to think in this context of the use of the phrase ovvicrdvas twa Tw, ‘to 
introduce one person to another’.) The idea is that God ‘lay in wait’ 
for the érwuyzynriuxov and contrived a beneficial use of its very tendency 
to illusion. 

Wib 1. exetvou. Sc. tov émiGvpyrixod, not tov aratos, which would 
require airov. The xarotxynots keeps up the image of the émreOupyrixov as 
a beast housed in a cage or lair. 

71b 3 ff. It seems possible to take two divergent views of the con- 
struction of the long iva clause. (1) The subject may be throughout y éx« 
TOV vov Pepopevn Suvayus, and all the feminine nominative participles may 

agree with dvvayss. (2) A.-H. prefers to regard wapéyovca at c § and all 
the feminine nominative participles which follow as agreeing with érizvoua, 
only those which precede zrapéxovea belonging to dvvayus. I should with 
considerable hesitation incline to the former alternative. But it is impos- 
sible to be certain on the point, and most probably Plato had never asked 
himself the question precisely how he meant his words to be ‘construed’, 
The main idea is that the liver is like a mirror which reflects images. 
This is the very reason why it was made Aciov, smooth and polished. 
That in so long and loosely-constructed a sentence, there should be 
no d€ formally answering to the péy with poor in b6¢§ calls for no 
remark. 

71b6. ovyyevet. A.-H. seems clearly wrong about the meaning of 
this. The wexporns is ovyyevés to the /z:ver, of which we have already 
been told that it is wexpornra Exov. The sense is ‘employing something 
of the liver’s own congenital (or innate) bitterness’, So he goes wrong 
about the phrase in c 6-7 yAvxiryr Tq Kat’ éxetvo cuppuTw zpos avTo 

yevn. .What is meant here is the sweetness which is natural to the 

diver (cf. yAvxd in 71 b 2), not the yAuxurns of the éxirvou. St. is hardly 

using too strong a word when he calls this interpretation of the words 

evel and ovpdurw in our passage ridiculous. The whole point is that 

the liver itself was made bitter-sweet because there would be a use for 
both of these properties. 

qib7. xara wav...7d fmap. Sc. tropecyica, ‘infusing it (mv 
wixpotnta) all over the liver’. 
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7ib8. eéudaivo. Not simply ‘display’ but ‘throw on the liver ’, 
which has already been compared with a mirror, ‘bilious colours’. 
éudaivew is the proper technical term for casting a reflection, as éudai- 
veoOai is the technical word for ‘ to be reflected in’ a mirror and éeugdanrs 
for the ‘ reflection’ or ‘image’. 

71C 1-2. rd péev...1a8é This appears from Bekker’s collations to 
be the only reading with any MSS. authority. 70 pév, ‘the one part’ (of 
the liver), will refer to the AoBds, ra S€, ‘ the other parts’ to the w'Aaz, and 
Soxat. Thus AoPev, doxds and wiAas will be in anticipatory apposition 
to ro pév and ra 8. The proposal to wnte rov pe for ro pe is 
superfluous. With the inferior reading of many editors ra pew... ra 
5é the accusatives will be adverbial, ‘partly... partly’ (as Ficinus 
renders). 

7id 2. edyjpepov. Commonly regarded as an instance of et:jpepos, 
‘fortunate ’, ‘happy’ (from 7pépa), and quoted as an example of the word 
in L. and S. But, since the éx:Ovyyrexdy has been all through likened to 
an imperfectly tamed animal, is it certain that we are not meant to cor- 
nect the epithet with muepos? ayepa (Ga are ‘domesticated’ animals as 
opposed to those in a state of natural wildness, dypia {6a. The word in 
this sense would apparently be dwaf Aeyopevov, but would be in form 
exactly similar to e.g. evdyAos, and I find it difficult not to suspect that 
this is what Plato intends, especially as, if we think of the connexion with 
npepa, there is an unavoidable false antithesis with the év rj wwxrd of the 
following clause. 

71d 4. éred} Adyou Kai dporiicews of peretxe. pavrucy iS at best 
a kind of guess-work, and therefore a much inferior thing to sober and 
rational understanding. ‘Timaeus is quite free from the tendency to re- 
gard the enigmatical and mysterious, as such, as superior to the results of 
lucid thinking. The ériOvpyrtixdv is permitted to be, in favourable con- 
ditions, ‘ prophetic’ in dreams as a kind of consolation or compensation 
for its misfortune in being incapable of thought and reflection. Cf. below 
xaropOoivres kai To hatAov yur, wa aAnOetas ry wpowdrrato. Aristotle 
attacks this account of the use of yoAy in de paribus Animal. A. 676» 22 ff. 
‘ There are no good grounds for the view of some who say that the gall 
(yoAy) exists for the sake of some sort of sense-perception. They say 
that its function is, when it is coagulated, to prick that part of the soul 
which is lodged about the liver, and to make it cheerful (Aewv, a verbal 
echo of Plato) when it flows freely. Now some animals have no gall at 
all, e.g. the horse, mule, ass, deer, roe. And the camel has no distinct 
gall, though it has small biliary ducts. Nor has the seal nor the dolphin 
a gall. And even within the same genus, some individuals have it and 
some have not. This is the case with mice, and also with men.’ 
According to Dr. Ogle, in his notes to his version of this passage, 
Aristotle’s statements are in the main correct, except for his assertion 
about man. From other passages it appears that Aristotle regarded the 
presence of a gall-bladder in man as a rare abnormality, whereas it is the 
absence of the organ which is exceptional. This makes his argument 
against T.’s theory of the function of the yoAy unsound. For T. regards 
man as the starting-point of the whole evolutionary process, and could 
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readily account for the absence of the gall-bladder in other species as 
a case of ‘ evolution by degeneration ’. 

Aristotle’s own theory was that yoAn, like e.g. urine, is a mere 
residual or waste product which is of no use in the organism. So he 
says (de partibus Animal. A, 67711), ‘it is most probable that yoAy in 
the liver, like that found elsewhere in the body is a kind of excretion 
(xepirrwua) and does not exist for the sake of anything, any more than 
the deposits in the stomach and intestines. It is true, to be sure, that 
nature sometimes employs even excrements for a useful purpose, but all 
the same we should not look for a purpose in all her arrangements. In 
many cases one thing is a mere necessary consequence of others’ (riwayv 
Ovrwy ToLOUTwY Erepa ef avayKys cupBaive bua Tatra woAAa). He means 
that e.g. eating and drinking subserve a useful end, the repair of bodily 
tissue. Since we have to take in nourishment for this purpose, the refuse 
left over must be ejected. But it would be wrong to ask what further 
purpose is subserved by this refuse. 

71€@ 32. ddpoodyy. I doubt whether this is meant to be alfogether 
ironical. The thought is that God has not left Himself without a witness 
even among the great mass of mankind who are incapable of scientific 
thought. He visits them in dreams and visions of the night. That 
no one ‘prophesies’ when he is éwovs, master of his thoughts, was 
the standing Greek view. The three conditions in which prophecy 
occurs are (1) sleep, (2) certain voor, e. g. ventriloquism, éyyaorpipv6ia, 
in which the voice professes to be that of a ‘ spirit-control’, and seems to 
come from the patient’s stomach. We hear of such an éyyaorpipvGos in 
the Cratylus (396 d 4), and some of the stories of demoniacs in the Gospels 
seem to refer to the same disorder. As Bt. has said, Socrates’ onpeiov 
would probably strike his contemporaries as a vogos of this kind. (3) Tem- 
porary divine ‘ possession ', évOovctacpos OF xaroxwyy, Where a eds Is sup- 
posed for the time to control the subject’s body. The Bacchic ‘ possession ’ 
is the most obvious example. The votary, while the fit lasts, actually feels 
himself to be and calls himself Baxyos. Cf. the description of prophecy 
as one of the four forms of the divine pavia in the Phaedrus. We may 
compare with T.’s view that the prophecy requires to be interpreted by 
some one who is not in an abnormal state but fully collected, St. Paul’s 
injunction to the Corinthians that they were not to indulge in speaking 
with ‘tongues ”* unless there were some one present who could interpret 
to the edification of the audience. yAwocodaAfa would be an example of 
what T. means here by voao: which are prophetic. It is well-known that 
the same rule was observed at Delphi. The Pythia was supposed to 
deliver her utterances in a state of frenzy, but they were reduced to 
sense and metre by the officials of the temple before being communicated 
to the inquirers. 

7224. «6 nai wédas, An allusion to the definition of cwdpocivy as ra 
davrov mpdrrew, ‘minding one’s own business ’, with conscious play on the 
primary meaning of cudpwy, sobrius, sage, ‘in one’s right senses’. The 
definition is discussed at Charmides 161 b 5 ff., where Socrates insinuates 
that Charmides has learned it from his cousin Critias (the so-called 
oligarch ’, grandson of the Critias of our dialogue), and complains that it 
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is a ‘riddle’ (aivrypa). At 164d 1 Charmides proposes to emend it by 
saying that cwPpoovy is 76 ytyvwoxew éavrov, to know one’s self (i.e. to 
have a right estimate of one’s own points of strength and weakness), and 
gives as his authority the Delphic inscription ywo@ cavrov. This, he 
says, is meant as a Salutation on the god’s part to his visitors, and is equiva- 
lent to saying cwdpdver, ‘I wish you the mens sana’. The romance of the 
érra copot ascribed this, along with other ancient Delphic inscriptions, to 
the combined wisdom of the‘ Seven’. Presumably it is this connexion 
of the saying with the tale of the ‘Seven’ that explains the waAac here. 
Timaeus combines the statements that awdpoovvn is ra éavrov rpdrrev 
and that it is ytyrwonetv éavrov. 

72 b 1-5. ols pdvreas ... dvopdLowr dy, Strictly speaking the persons 
who reduced the ‘utterances of the ‘entranced’ or ‘diseased’ pavreis to 
sense and expounded them to the consultant should not be called pavres 
but wpodyrat, ‘spokesmen’, ‘interpreters’ of the payris. Thus Timaeus 
would call the Pythia payris, but would give only the name zpo¢7rac to 
the AeAday dptorns who, according to Euripides, fon 415-16, communi- 
cated the oracles to the visitors. A.-H. rightly quotes this passage as 
illustrative of the distinction intended, But his further inferences from it 
are unfounded. Apparently Timaeus intends to be criticizing some pas- 
sage in literature in which the name pavris had been given to the mere 
‘interpreter’ of the seer’s utterance. Can he be meaning to hint dis- 
approval of the boastful words with which Empedocles opened his poem 
on Purifications (Fr. 112, R. P. 162 f.)? E. claims to be the equal of 
a god and talks of the crowds who come to him for ‘oracles’ (of 3 ay 
rovrat | puptot, éfepéovres O77 mpos Képdos arapmés, | of pey pavroovvéwy 
xexpypeévot xrd.).2 Is it meant that since E. was éyvovs all the time, he 
ought not to have spoken of his ‘oracular responses ’? or is the allusion 
to the bestowal of the name payvris in literature, e.g. in Attic tragedy, on 
figures like Tiresias who merely predicted by rules of art from the flight 
of birds, the burning of altar-flames, and the like? The opposite in- 
accuracy of calling the payris himself a axpodyrns is common enough. 
Thus the Pythia is constantly spoken of as mpodyprs. E. g. Eur. on 321 
PoiBov mpodytis, pyrép’ Bs vouiLouerv, 1322 ff. Opeyxov rovd brepBadrw 
wooa | PoiBou rpopyrts. On the other hand the Pythia uses the more 
precise expression of herself at Aesch. Zum. 33 pavrevopat yap as ay 
Wynrat Geos.’ 

72 b 6-d 3. 4 pev odv ddors Fararos... ouviLe. The function of the 
thin and bloodless spleen is simply to keep the liver bright, like the duster 
or handkerchief used for polishing a mirror. Hence it absorbs the im- 
purities which form from time to time in the liver, and so may itself 
become enlarged and cause disease. I read in the 1892 edition of 
Huxley’s Liementary Lessons in Phystology that ‘we are still (1892) in 
doubt about the functions of the spleen’, though the author suggests that 
it is the place where the red corpuscles of the blood die and white ones 
are formed.? It seems a simple mistake to callit dvaixos. Aristotle, who 


1 Cf. Pindar, Fr. 150 (118) pavreveo, Moica, spoparevaw 8 byw. 
4 J learn from Professor P. T. Herring that though more is known now about 
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unlike Plato had an early medical training, argues that it aids digestion 
Just because it is full of blood; it attracts superfluous moisture from the 
viscera and concocts it (de partibus Animal. T. 670> 4 6 yap orAny dyno 
éx rns KowWtas ras ixuddas Tas mepirrevovcas, Kai Svvarac ouprérreyv 
aiparwodns wv. av S€76 repitrwpa mAciov 7H GAtyoOeppos 6 owANV, vVooaKepa 
yiverat trAnpy tpodys). ‘The spleen attracts the residual fluids from the 
stomach and, owing to its blood-like character, is enabled to assist in 
their concoction (i.e. conversion into blood). Should this residual fluid 
be too abundant or the heat of the spleen deficient, the body (?) becomes 
sickly from over-repletion.’ Thus Aristotle seems to have been as much 
in the dark about the functions of the spleen as every one else. A similar 
theory is given in the Hippocratic de morérs iv. (Kithn ii. 333) dypi d€ 
€mnv 6 avOpwros mivn mAéov, EAxev cis Ewurov éx THS KoAlas roU vdaros Kal 
TO THpa Kat Tov orAnva, Kat nv mXeElov eipvon TOU KaLpoU TroveeW avtixa TOV 
avOpwrov, Kai Tovro évatovot yiwopuevoy bxocot orAnvodess Tov avOpuruv 
eioty, ib. Kithn ti. 377 ywpée 5é xai 76 wordy és rHv Kony, kai ériav rn O4, 
& aomhnv re ar aitis Séxerat xai S500 és ras PAEBas xr. 

72D 7-C1. xai én pév... onpaivew. That is, T. regards ‘divination’ 
from the appearances in the entrails of the sacrificial victim,—regularly 
practised, e.g. before a combat—as a still more uncertain way of dis- 
covering the future than prediction from dreams, because, as the victim is 
already dead when the inspection takes place, the significant marks on 
the liver are beginning to fade. He evidently attaches no value at all to 
this form of payrixn. Hence we may reasonably infer that such value as 
he does ascribe to dreams and the like is mainly what would be admitted 
by physicians and ‘psychiatrists’ of our own time. It is curious that 
Timaeus ascribes mo true physiological functions to the liver; he treats 
it as existing purely pavrucys ydpw. The theory that the liver is the real 
source of the blood-supply of the body is examined and refuted by 
Aristotle at de partibus Animal, T. 666% 24 ff. Aristotle himself assigns 
to the liver, as to the spleen, the task of ‘concoction’ of nutriment 
(ib. 670% 20). How Timaeus supposes this work to be performed we have 
yet to see, See Martin n. 140 (ii. 301 ff.) for an account of different 
ancient theories of the functions of the various viscera. 

725. éxpayetov. The word is used in a totally different sense from 
that in which it was applied to the ‘ matrix’ of yéveous. Here it mani- 
festly means a ‘ duster’, kept by the side of a mirror for the purpose of 
wiping and burnishing it. (As Fraccaroli notes, the words oloy xarémrpw. 
go with wapeoxevacpevoyv, not with the preceding xa@apdv as M. by 
a strange oversight translates.) The word is rare, though found, as I learn, 
in the medical writers. This sense of the word comes naturally from the 
corresponding use of the verb éxydrrew. Cf. Sophocl. £7. 445 épua- 
axariobn Kami Aourpoiow Kapa | KynAidas éfeuaéey, Eur. HF. 1399, adr’ 
aipa py cois efopop£wpat mérAots. | —éxpaoce, peidov pndév’ odx avaivopat. 
The more ordinary word for ‘towel’, &c., iS yewpopaxrpoy; amopaxtpov 
appears in Aristoph, #7. 712. 
the spleen than in 1892, it is still a rather mysterious organ. Since it seems that it 


acts as a filter in purifying the blood, there is something after all in T.’s comparison 
of it with the duster used to keep a mirror clean. 
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724 4-8. Ta pév ody... weodoOe. Note that Timaeus once more 
inserts an emphatic reminder that the theories to which we have just 
listened are provisional and tentative, and that this will continue to be the 
case with those he next goes on to propound, As usual, the warning 
marks a transition to a new topic. So far we have been speaking of the 
special parts of the body which are the ‘seats’ of Ovpés and éxBupia. 
We are now to enter on the anatomy and physiology of the whole 
organism. The whole theory of the ‘ three eidy’ in the yvy7, no less than 
the speculations about their connexion with certain organs of the body, 
is thus brought under the head of eixdres Adyor as distinct from 
‘science’, This should not surprise us, since the yyy itself is a yeyro- 
pevov, a thing ‘in the making’. Moreover, as we have seen, the 
psychology of the Republic and Zimaeus is a popular doctrine, derived 
from Pythagorean ethics. Plato did not invent it, and it stands in no 
very close connexion with his own conception of yxy as ‘the motion 
which moves itself’. He has therefore very good reasons for reminding 
us that the preceding account of what is @etoy and what 6yyroy in the 
Wuxy is not final. It is a mistake to try, by special pleading, to exempt 
the account of the three «tS from the scope of these methodological 
reflections. 

Aristotle’s unwillingness to admit the doubtfulness of any of his 
theories presents a curious contrast with Plato’s frank recognition that his 
own age is not in a position to formulate any but tentative conclusions in 
the ‘natural’ sciences. Aristotle does indeed from time to time speak 
in his zoological works of questions which cannot as yet be solved 
because the requisite observations have not been made, but there is per- 
haps only one place in all his writings where he partly owns that a solution 
propounded by himself may yet have to be abandoned in the light of 
a closer acquaintance with facts. This is at de generat. Animal. T. 760> 
28 ff., where he has just been propounding a theory about the process of 
reproduction in bees. He remarks that the theory seems to be borne out 
by what is known of these creatures, but that the facts are at present only 
imperfectly established (od pny etArral ye ra oupBatvovf ixayas), and that 
if we should ever become better acquainted with them, we shall do well to 
prefer properly substantiated fact to any preconceived theory (rore rq 
aicOyce. padAov trav Adywv murrevréov). Apparently, this theory of par- 
thenogenesis in bees was the one speculation of all those he has put forth 
about which he really felt some serious misgivings. 

qy2e1—73a 8. 168° és... Trav wap tyiy. We have now to describe 
the making of the body. (In the last section we had been told why heart, 
liver, spleen, lungs were made, but not Aow it was all done.) First of all, 
the abdomen and bowels exist as a receptacle for the superfluous part 
(the ‘ waste products ’) of our food. Our makers foresaw that we should 
be prone to eat and drink more than is actually needful; so to prevent 
the premature destruction of the race by undue repletion, they made the 
cavity of the abdomen and placed the bowels in it They made the 
conduit through which waste products were carried off—the colon—so 
long and winding precisely that repletion and evacuation might not be too 
speedy, that we might not have to keep eating afresh before we had got 


72 d 4-8 — 73 a 3-8 617 


rid of the superfluities from our last meal, and so live merely to eat and 
come to our graves without ever developing art and science and the ‘life 
of mind’, 

7aer. hw Se... 7 yéyover. Be careful not to take ro ériXourov tov 
owparos together, as if it meant ‘the rest of the body’, We have not 
yet heard about any part of the body 7 yéyove, but only ob &vexa yéyove. 
T. is now beginning the answer to the question wy yéyove ro capa; the 
subject is rd rov o@paros, a periphrasis for 76 cada, and ériAouroy is the 
predicate. ‘It remains to tell how the body was made.’ The force of 
the imperfect 7 is that this is the remaining topic which was to be dis- 
cussed according to our original plan. Cf. 69c¢6 76 pera rovro Oynrov 
OOpa TepeTopyervcay Oynpa TE Tay TO THpa ESocay, Which seem to be the 
words to which T. is alluding. T. has told us about one of the two 
topics mentioned there, the introduction of a Ovyrav eldos into the yyy, 
and now proceeds in order to the other, the structure of the body. ‘The 
7 used by Aristotle in definitions and in the familiar phrase ro rié jy eva 
for the ‘form’ of a thing has the same explanation. 

7342. de. Here quite literal ‘for the holding of’, ‘to contain’ the 
superfluity. 

ib. thy dvopaLopdrny xdre xowdiay. dvop., like xaAovpevos, is an apology 
for a technical ‘word of art’, as we might say, ‘ the abdomen, as doctors 
call it’. Aristophanes (in 406-5) gets a small joke out of the fact that 
%) katw xowria is properly a medical technicality when he makes Dionysus 
say (Frogs 485) of the sponge tor which he had called in a panic, 
ostensibly to check palpitations, eis ryv xatw pov Kxowlay xabeiprucer $ it 
slipped down to my ab-do-men’. 

7343-8. eTrgay ... wap’ tpiv. We have no right to assume that this 
explanation of the length of the colon in man and its many windings is 
more than a playful fancy on Plato’s part. It may be that on the part of 
T., or it may be more. Aristotle clearly had the passage in mind in de 
partibus Animal, T. 675% 18, where he is speaking of the voracity of 
fishes and observes that the most voracious of all creatures are those in 
which the intestinal canal is straight and without windings, ro d€ ray 
ixGuwy yevos aay, dia 70 evdceatépws Exe Ta Tepityny THS TpoPpys éepyaciay, 
GAN drerra duyxupeiv, Aaipapyov mpos Tiy tpodyy dari, Kai Tov dAAwy Se 
awavtwv ooa evOvévrepa. His modern translator, Dr. Ogle, comments : ‘an 
abnormally short gut is, in fact, a sufficient cause for a ravenous appetite. 
The remarkably short gut of a fish is, however, probably to be explained 
by the easy digestibility of their food.’ Ar. makes an even more enter- 
taining use of the idea, which reads almost like intentional parody, at de 
general, Animal. A. 717% 20 ff. He mistakenly supposes that the testicles 
of male animals are no indispensable part of the machinery of reproduc- 
tion. They exist ‘for the sake of the better’, a reminiscence of the dis- 
tinction drawn by Timaeus between the ‘necessary’ and the ‘divine’ 
cause. (Acirerat roivuy BeAtioves rivos xapw.) Their real purpose, he 
says, is to resard the secretion and excretion of the generative fluid, and 
thus to prepare the way for the development of the moral virtue of 
owdppocivy, just as the length and the windings of the intestine are meant 
to make us less ravenous in our appetites for food and drink, (& d€ de 
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cwdporéorepa elvat, dotrep éxet ovx evOvévrepa, cai évradf EXimas Exovery of 
ropot wpos TO py AaBpov pyre Tayxelay elvat THy eriGvpiay. ot 3 dpxes €ici 
TpOS TOUTO pepLnYavypLevor.) 

73 b 1-5. Td 3e dctav... 2 dANwy. The fundamental structure from 
which everything else in the body is derived is the spinal ‘ marrow’, with 
which the yvyy is more closely connected than with anything else. Hence 
we must begin our account of man’s anatomy by saying of what this 
‘marrow’ is made. ‘Timaeus proposes to offer a physical theory of the 
composition of the various ‘tissues’ of the organism, and to begin with 
the composition of the pvedAds because he regards this as the foundation of 
all the rest. It is the central thing in the body not only because, as T. 
supposes, it supplies matter for the other ‘tissues’, but because the 
‘cables’ by which the yvyy is moored to the body are attached to it. 
The two points of first-rate importance in the account which follows are 
(1) that the continuity of brain and spinal cord is recognized, and (2) that 
the brain is made the centre of the whole organism. Both truths were 
rejected by Aristotle, and A.-H. is therefore justified in calling attention 
to the great superiority of Plato’s account of the functions of brain and 
spinal cord. He should not, however, have spoken as though these doc- 
trines were invented by Plato. The theory of the functions of the brain 
goes back to Alcmaeon of Crotona, and this explains both why Timaeus 
is made to champion it and why Socrates in the Phaedo (96 b 5) mentions 
it as having attracted his attention in early life. The important testi- 
monies for Alcmaeon’s view are Theophrastus de Sensu 26 (Doxogr. 
Graec. 507), ‘and he says that all the sense-organs are connected with 
the brain (ardcas ras aicOnoas cvvyprncbai wus mpos Tov éyxépadoy), and 
this is why they are deranged if it moves or shifts its position (86 xai 
anpovo Gas xivoupévov Kai peradAdrrovros THY ywpay), for then it blocks the 
passages by which sensations are admitted ’ (érAapBdvew yap rovs mopovs 
bc’ dy al aicOyoeis); Aetius Placit. iv. 17, 1 (Doxogr. Graec. 407) ‘A. 
says that the “dominant” part of the soul [ro ipyepovxov, a Stoic 
technical term; in man this ‘dominant’ part is intelligence] is in the 
brain (év r@ éyxepadw etvac)’ ; Chalcidius 7 Zim. § 246, where it is said 
that Alcmaeon had discovered by actual dissection two connexions 
between the eyes and the brain, which appear, if the account of Ch. is 
historical, to be the two branches of the optic nerve. In the fifth century 
the same theory is represented among ‘philosophers’ by Diogenes of 
Apollonia, who combined Alcmaeon and Anaxagoras by identifying the 
vous in man with the ‘air in the brain’, (This actual formula is not, so 
far as I know, found in the existing fragments of Diogenes, but it fairly 
sums up the theory of perception and thought ascribed to him by 
Theophrastus, de Sensu 39-48, Doxogr. Graec. 510 ff.) The general 
theory is that dyp is the ‘divine’ in us; it is the air which we inhale from 
the atmosphere around us which is our ‘ mind’ or ‘intelligence’, and the 
brain in particular is a great receptacle for this stock of air. The 
famous description of the veins quoted from Diogenes by Aristotle (rst. 
Animal, T. 511° 30) comes into the theory, as the special point of it is 
the view that the brain is the centre of the system; hence the ‘air’ is 
carried along with the blood through the whole organism, and this is how 
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‘intelligence ’ is diffused through the organism, or, as Simplicius puts it 
(Jn Physica 153, 13 ff.), voyoes yivovra rou dépos auv TH aivart TO GAov 
copa xatadapBdvovros dia trav prAcBav). 

The doctrine that the brain is the ‘ centre of intelligence ’ was regarded 
as characteristic of the medical school of Cos, represented in the fifth cen- 
tury by Hippocrates, and is maintained vigorously in more than one work 
of the Hippocratic corpus, sometimes in explicit connexion with the fuller 
view that it is the ‘ air in the brain’ which is our intelligence. Thus the 
two views are conjoined in the well-known essay zrepi iepys vocov. Here 
the writer says (Kiihn i. 609-10) eidévas 5 xp avOpdmous ore €& ovdevds 
mw ai noovat yivovrat Kai al ebppoovvat Kat yéAwres Kai tradiat 7 évrev0ev 
(sc. did Tov éyxepadov) cat Atirat xai aviat kai Svegppoovvat xat xAavOpol. 
Kat Tovrw hpoveypey pariora Kai voevpev Kat BrA€ropev Kai dxovopev Kai 
y\vwoKoLEy TA TE aioypa Kat Ta KaAG Kal Ta Kaxa Kai ayaGa Kai 7d€a Kal 
anod€a, Ta ev vow Siaxpivorres, Ta O€ TH TUpHepovre aigGavopevor... The 
further point is then made (Kitihn i. 612) thus, xara ratra vouilw rov 
éyxéparov Siva rreorny cxev vy rd avOpwrd. otros yap nly éore Tov 
GTO TOU HEpos ywopuevwv épunvers, Nv tyraivwy Tuyxavy. THY 52 dpdvycw 
auvT® 6 W7Np jwapéxerat... yiverat yap Tavri TH gwpart THS Ppovycios ws ay 
peeTexy TOU Hépos. és S& THY oUVETW 6 éyxépadds cor 6 duayyédAwy. It 
follows that the association, as old as Homer, of the dpéves and heart with 
pornos is merely accidental. The ¢péves have received their name rp 
TUxp Kai r@ vouw. The author, who no doubt, remembers Alcmaeon’s 
distinction between aig@nots and dpdvnors, admits that both heart and 
dpéves are sensitive (7 xapdin aicOdverat Ort padura Kai al ppeves), but 
adds ris pévror Ppovnoros ovderepw péreoriy, dAAG travtwv ToUTwy 6 éyxepados 
airids éorw (ib. 614). When we bear in mind the close connexion of 
Alcmaeon with the Pythagorean society and the evidence that Pythago- 
reanism itself started with the Milesian theories as a generally accurate 
account of the facts of the universe, it is difficult to resist the conviction 
that the two beliefs that the brain contains dnp and that dnp is ro Oetov 
from the first had a great deal to do with the insistence on its central im- 
portance in the organism. Alcmaeon’s dissections would confirm his 
theory; it is very unlikely that they originally suggested it. 

The rival view was that the blood contains the vital heat of the organism 
and, in consequence, is also the seat of its intelligence. This is why 
Empedocles expressly says that it is the zepexapdiov alua which is our 
vonua, a theory clearly connected with the view that ro Oeppov is the 
‘divine ’ element. Views of this kind also are represented in some of 
the treatises which pass under the name of Hippocrates. Thus in the 
grept érraynvov (Kiihn i. 490) it is maintained that the left ventricle of the 
heart is the residence of intelligence; yvupn yap 7 Tov dvOpwrou mrépuKev 
év Tp Aa Kotriy (SC. THs Kapdins) Kai dpxe THS GAAns Yuyys. Tpeperar dé 
oure oiriow~w ovre trorocow dd THs vydv0s GAAG xaapy Kai dwroede? 
wepovoin yeyovuiy éx THs Siaxpiovos Tov atwatos, evropée SE THY Tpodiy éx 
ris eyyiota defapevys (? Sefaperys) rov aiparos d:aBadAdovea (1. dcarAaBorvoa) 
ras axtivas. Similarly in rept voowy a (Kiihn ii. 209) we read 76 alua 76 
év to dvOpurw mreiotoy fvypPBarAetat pépos avvéows, Evior 5é A€yovat 
ro wav. This view would recommend itself not only to followers of 
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Empedocles but to the Heracliteans whom we know from Plato’s own 
allusions to have been a well-organized sect in the fifth century, since it 
fits in with the view that it is fre which isthe Oetoy in the universe. From 
the reappearance in ‘Philolaus’ (Fr. 13. R. P. 85) of the view that the 
éyxépados is the dpyy of vows, we may perhaps infer that Alcmaeon’s 
theory, rather than that of Empedocles, was the accepted one in the 
Pythagorean society, so that T.’s adherence to it is strictly in keeping 
with his position as an eminent Pythagorean. Of course the theory of 
Alcmaeon could not be held by any one who combined the view that ro 
Oeppuov is the divine element in things with the belief, also widely current, 
that the brain is ywxpov. (For the combination of the two views cf. e.g. the 
Hippocratean wept dpya@y, OF capxav, i. 425 Soxéer 5é ror 6 xar€opey Oepyor 
aOdavarov re elvat Kai voety mavTa Kai dxoveww Kai eid€vat TavTa Kal Ta OvrTa Kai 
Ta péAXovra écerGa, a conflation of Heraclitus with Anaxagoras; i. 427 
& 8é éyxépards eore pytpdrodis rod Yuyxpov Kat Tov KoAAwWdeos, whereas, 
according to this writer, i. 430, wvedua % Kapdin éAxet Gepun dovca parAurra 
Trav év ta avOpwrw. The last two sentences may explain why the author, 
though he avails himself of Alcmaeon’s observations about the passages 
which connect the sense-organs with the brain, never speaks of the brain 
as playing any part in thought or as being the seat of the yxy.) 

I think, then, that we can dimly detect two main divergent opinions 
about the seat of yyy, one which goes back to the conceptions of 
Anaximenes, regards anp as ‘ divine ’ and intelligent, and makes the brain 
the seat of yvyy, originally, no doubt, because it was conceived as a sort 
of sponge holding air. The other, connected with the speculations of 
Heraclitus and Empedocles, regards 76 Gepudv as the ‘ divine’ and intelli- 
gent ; and consequently leads tothe conclusion that the Yvxy resides speci- 
ally either in the blood generally or inthe heart. From the zepi érrapyvov 
it would appear that the theory took the shape that the ‘intelligence’ is 
actually the zvedya or ‘animal spirits’, which are regarded as an evapora- 
tion of the purest and finest substance of the blood. It is this view 
which we find reappearing in Aristotle and determining him to deny any 
connexion between the brain and intelligence. Aristotle knew that the 
brain itself is not sensitive, and hence drew the erroneous conclusion that 
it plays no important part in sensation, de partibus Animal. B. 656% 23, 
Tov 7 aio Onc ewy ovK aiTvos ovdemtas, os ye dvaicOyros Kat avros éoTw 
@oTEp OTLOUY THY TEpITTWLATUY. (That is, the brain itself is no more 
sensitive than the hair or the nails.) He also accepted the view that the 
brain is ‘cold ’, and on this ground denies that there is any anatomical 
connexion of the tongue with the brain, for the brain i is cold and moist 
but the tongue hot (de Sensu 438° 30), ro de yevorixoy eldcs Tt agpys € éoruy. 
cai dia ToUTO pds oH Kapdig TO alc Oyrjpiov aiTar, THS TE yevoews KOL THs 
apys’ avrixerat yap To éyexparAw avry Kat éore Oeppotaroy TaY popiuv. 
(He allows the anatomical connexion for the organs of sight, hearing, 
and smell, but still maintains that in all these cases sensation depends on 
a further connexion of the peripheral sense-organ with the heart. This 
further connexion readily appears to him to be an established fact in con- 
sequence of the confusion of nerves with blood-vessels under the common 
name wépo.) His special treatment of the brain itself is given de partidus 
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Animal. A. 7, 6524 24 ff. He wrongly denies T.’s correct assertion that 
the brain is continuous with the vwrtatos pveAds, on the ground that this 
latter is hot, whereas the brain is the ‘coldest part of the body’. He 
even denies that there is any blood in the brain ; it is, he says, dvatporarov 
Tay Uypoy Tov éy To owyar. It is, in fact, a compound of earth and 
water—the two cold ‘elements ’—and its use is simply to refrigerate the 
heart and blood, which would otherwise become over-heated, and so to pre- 
serve the balance or right mean in the temperature of the body (evxparoy 
move THY év TH Kapdia Gepporyta Kai (éow). The cold moisture of the 
brain acts on the evaporations from the blood, heated by food, as the cool 
air acts on hot vapours when it condenses them into clouds (loc. cit. 
653°2 det be AaBeiv, ws peyarw mapexalovra puxpoy, Opoiws cup Baivey 
WoTEep THY THY VeTOV yevertw’ dvaSupuwpevns yap €x THs 7s THs dr pidos Kat 
Pepoperns tro Tou Geppov ™pos TOV avw Tomoy, orayv éy TW Urép THs. vs 
yeryrac dept ovr. Wuxpw, cuviorarat radw cis vowp dia thy Wty Kat pet 
Katw mpos THY ynv). hat the brain is the origin (dpyy) of the nerves and 
the centre from which sensation and voluntary movement are initiated is 
argued at great length on the basis of actual dissection and experiments on 
living animals by Galen in de Hippocratis et Platonis placttis in opposition 
to the Stoic theory that the heart is the apyy of all vital and psychical pro- 
cesses, Galen indicates as an important step towards a true doctrine the 
theory of Erasistratus (opening of third century B.c.) who finally satistied 
himself that the nerves are connected with the brain, but at first held that 
they originate in the dura mater which encloses it, This view, Galen says, 
he only abandoned for the correct theory that they come from the substance 
of the brain itself (and, I suppose, of the pvedds) in his old age. (See 
Op. cit. vii. 599-600, Kiihn 602-3, for the words of E.'s express retrac- 
tation on this point. ) Galen’s own theory is that the brain is the ‘ abode ’ 
(oixnars) of the wuyn, the wvetpa, which he supposes to be contained in 
in the central ventricles, being only its immediate instrument (op. cit. Vil. 
602, Kiihn 606 Bédrwoy ouv prokaBev & auTw pey TW Twpare Tov éyxeadov 
TV oxy oixety, NTS OTE av D Kata THY ovgiav... TO mpurrov de aurns 
Gpyavoy eis Te Tas aidPyoas dracas Tov Lwou Kal mpocére Tras Kad’ dpynv 
KLWNOELS TOUTO Elva TO TvEvpA). 

73b5-€1. adrés 52 5 puedds ... dordivoy. Construction of the spinal 
chord and the vertebral column which contains it. The spinal marrow is 
naturally said to be made from a selection of the smoothest and most 
accurately formed corpuscles of all the four ‘roots’. Thisis the first hint 
we have been given that any of the corpuscles (or rather of the triangles 
which compose them, ray tprywvwy, 73 b 5) are not constructed with per- 
fect precision. Hitherto we have heard of no differences other than 
a difference in size. Perhaps this is an inconsistency, but a Pythagorean 
could easily have got rid of it by laying any irregularities to the account 
of the intractable character of the element of dzepov in things. Yet it 
does not fit in quite readily with the emphatic language in which T. has 
declared that the zrAavwyévy airia is always and everywhere completely sub- 
servient to the designs of vots. 

73 C1. ovpperpa. A ‘tertiary’ predicate, ‘mingling them so as to be pro- 
portionate’, ‘mingling them in suitable proportions’. Weare naturally not 
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told what the suitable proportions are. The actual law of the ‘ chemical 
composition ’ of pueAds T. does not profess to know, but he feels sure 
that, as the work is the work of God or vos, there is such a law. 

ib. wavoweppiav, The word is an old fifth-century one for a medley or 
‘concourse’ of minute ‘molecules’ of different kinds. The picture it 
most readily suggests is the medley of the owéppara wrdyrwy ypnparwy 0: 
oTEeppatwy areipwy rAnGos assumed by Anaxagoras as the original state 
of things before vots sets up the rotary movement which leads to the 
formation of a xoopos. Aristotle uses the word with special reference to 
Anaxagoras, de Generatione A, 314% 29, and also with reference to the 
atomism of Leucippus and Democritus, PAysics T. 203% 19 dco 8 dxetpa 
mowvot Ta oTotxeia, Kabarep ‘Avagaydpas xat Anpoxpiros, 6 ev €x Tor 
oporopepav, 6 8 é€x THs wavoreppias. AS oréppara iS not a very suitable 
name for the molecules of atomism, it looks most probable that the 
original application of the word was to those of Anaxagoras; possibly he 
used it himself. It would not be surprising if it were really older still, 
a genuine piece of early Pythagorean phraseology. This seems likely 
when we remember that Democritus, as we have seen, illustrated the 
behaviour of atoms in the di by comparison with the passing of 
oréppara Of different kinds through a sieve, an illustration also employed 
by Timaeus. The meaning here is simply that molecules of all the 
‘roots’ are present in the pvedds, not that the pveAds alone supplies a// 
the materials required for the construction of the rest of the body. This 
is not supposed to be the case. 

73. C §. tovaita xai toaita Sinpeito oyhpara. The accusatives are 
‘proleptic’, ‘divided the marrow into so many and such shapes ’ oa oia 
Te éuehAAey ad oxycev. So below d4 orpdyywAa xat mpopynnyn dexnpetro 
eidn, ‘divided it into figures at once round and oblong’. (A.-H. says 
‘cylindrical ’, but that is perhaps too precise.) The subject of Eeedrc 
oxnoew is probably ra trav yryxGv yévy, as A.-H. assumes. Martin makes 
the pvedds itself the subject, but this is presumably an oversight. In 
any case the main point is that Timaeus wishes to indicate a difference 
between the shape assumed by the pveAds in the head, where the immortal 
element of the yWvy7 resides, and in the vertebral column, which 1s the 
home of the 6vyrov cidos yuyns. The yey ris yuxys are conceived as 
crops of different kinds of grain (durevwy ¢ 3, apovpay c 7) each of which 
requires to have the ground specially prepared to receive it. Hence the 
pvedos In which the Getov owépya is to be sown must have a structure in 
virtue of which its mass is roughly spherical, so as to provide for the 
‘circles’; that of the @y7rov efSos is elongated. 

73d 3. xadéfew. Not simply to ‘have’ but to ‘keep down’, ‘ retain’. 
The verb is chosen to introduce appropriately the coming image of the 
soul as a vessel riding at anchor and kept in place by the chains and 
cables from which her anchors depend, the depot which have been alluded 
to already at b 4. For the metaphor we may perhaps compare St. Paul's 
érOvpia. ets TO avadtcat, if dvadtoa: means there ‘to slip the cable’. 

73.44. pueddv 5é mdvra éreptipicery. That is, brain and spinal chord 
are one continuous substance. This continuity is recognized in the 
Hippocratean epi yovns (Kithn i. 371-2) otrw d¢ nav TO avOpurw 
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Groxpiverat GTO TOV Uypov adpéovros 7b layupérarov Kai TO WidTaTOV Kai 
épxerat eis TOV vwrialov puedov. The brain, it is added, supplies most of 
this i vypév Aib. 1. 373) Xwpéet yap To mA€iorov Tov yovou aro THS Kepadrs 
Tapa Ta ovata, €is TOV vurTLatov puedov. SO mepi dpyav (or capkav), Kithn 
1. 428 Kai Oo puvedos 6 kaheopevos vutiatos KaOnxer ard Tov éyxepadov. 
(The more accurate way to put it would be that the brain is an outgrowth 
of the cord.) It is curious that Aristotle should have denied the con- 
tinuity. He is aware himself that he is running counter to the general 
medical opinion on the point (de partious Animal. B. 6528 24 ToAAots 
yp Kai 6 | eyxépahos Soxel pvedos elvat xal dpyn Tov prvedov dia TO ovvey7 
Tov paxityy avira opav puedov). He will, however, admit nothing 
more than a contiguity of position between the two; the substantial 
character of the one is the ‘exact antithesis ’ of that of the other (loc. cit. 
652° 27 €or. 5¢ wav tovvavrioy aitrm thy dvow as eirelv’ 6 pey yap 
éyxépados Yuxpdraroy Trav év To cwpate popiwy, 6 Sé predos Oeppos THY 
¢gvow). In fact, he holds, the very reason why the two are sfasrally con- 
tinuous is that this | juxtaposition of opposites effects organic equilibration 
(loc. cit. 65 2°31 det yap 7 pvats pyxavarar pos THY éxdorouv tmrepBoAnv 
Bonberay rnv tov évavriov mapedpiav, iva dvicaly tHv Oarépov brepBodny 
Garepov). Aristotle is so wedded to the metaphysical conception of the 
construction of duos out of elementary ‘ opposites’ that he cannot fairly 
estimate the evidence of observed facts which are difficult to fit in with 
the theory. 

73.47. wept Sdov, The reading of all the MSS. gives precisely the 
right sense, ‘a bony covering round it as a whole’. The adra for which 
the covering was devised refers, like rodro in d 6, to the pvedds, the brain 
and spinal chord. Valckenaer’s conjecture wepiBoAov, ‘a bony covering 
as a fence’ or ‘a covering consisting in a bony fence’, strikes me as 
singularly inopportune. The comparison with the stone wall in 74a 
would really be spoiled by supposing that it had been already anticipated 
here. 

In the section which follows on the composition of the different tissues 
of the human body Timaeus is treating a question which had been brought 
to the front in the middle of the fifth century, when biological and medical 
studies came to replace astronomy and cosmology as matters of primary 
interest. Speculative biologists like Empedocles attempted to explain the 
physiology of the human body a priori on the strength of their general 
postulates about the number and kinds of the primary bodies in the 
universe. More practical medical men objected in principle to this 
attempt to base physiology and medicine upon cosmological theory, in- 
sisting that the study of medicine should have no foundation but carefully 
ascertained empirical fact. This is why we find some of the works of the 
Hippocratean collection starting from unproved cosmological postulates 
(e. g. the Tept puour, the wepi diairns a’), while others, like the well-known 
wept apyains inrpuxns, vehemently denounce those who build on the im- 
proved tisobecas of copurrai (that is, on the speculative assumptions of 
the cosmologists), as corrupting their réyvy, and still others are made up 
wholly of careful records of observed cases and contain no reference at 
all to general theory. The wept dpyains inrpixys is particularly instruc- 
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tive. The date of the work seems to be fixed pretty clearly by two con- 
siderations. On the one hand it cannot be much earlier than the middle 
of the fifth century as it treats the Empedoclean doctrine of the four 
‘roots’ as the latest and favourite cosmological speculation. On the 
other hand, the cosmologists are spoken of simply as codioras, and it 
may fairly be argued that this means that the name has not yet become 
in any way specially appropriated to the imitators of Protagoras, who 
made a trade of ‘educating men’. Thus we reach an approximate date 
for the composition of the little work. The theory of Empedocles is 
already famous ; on the other hand there is no trace of the scepticism 
about science which was so characteristic of the time of the Archidamian 
war. The ‘relativity’ formula of Protagoras has at any rate not yet made 
enough headway for our writer to take account of it, though if it had 
been widely accepted it would have affected his contention that medicine 
is a surely established réyvy in the gravest possible way. The author's 
thesis is that the ‘old’ medicine is a genuine science securely founded on 
careful observation of facts, and that the ‘new-fangled’ speculators are 
robbing it of its scientific character. The essay opens as follows 
(§§ 1-2). ‘Those who have undertaken to speak or write about medi- 
cine starting with the (arbitrary) postulation of hot or cold, moist or dry, 
or what they please (trd@eow atroi avrois troféuevot TS Adyw Seppo F 
yuxpov 4 typov 7% Enpov ® GAAo Tt 6 ay GéAwow), and so simplifying the 
cause of disease and death in man and making it the same in all cases, 
postulating one thing or two things, are obviously in fault in many of the 
novel things they say, but deserve especial reprobation because they 
behave thus about a well-established science (dui éovons réyvys), which 
all men employ in matters of the first concern, giving the highest honour to 
sound craftsmen and practitioners (7 ypéovrai re wavres éri roiot peyi- 
CTO Kai TiLaor paALtoTa Tos dyaGous yeiporexvas Kal Snpiovpyovs) Some 
practitioners are inferior and others much superior. This would not be 
so if the science of medicine were non-existent and all men were equally 
unskilled and unscientific about it; all treatment of the sick would be 
a matter of luck. But the actual case is otherwise ; as in other sciences 
practitioners (ot Sypovpyo’) differ widely in manual dexterity and in 
judgement (xara yeipa xai xara yvwpnyv), so it is in medicine. So my own 
conviction is that medicine does not require any novel postulate (xacys 
wrofécews) as obscure and disputed matters do. If one attempts to treat 
of the latter, for example, of the things on high or under the earth 
(a clear allusion to Empedocles’ interest in volcanoes and hot springs), 
one is obliged to employ a postulate (dvayen troféoe xpyoGa) ; if one 
states this, and recognizes the state of the case, it is clear neither to the 
speaker nor to his hearers whether his assumptions are true or not, as 
there is no standard by reference to which certainty (rb cadés) can be 
attained. But medicine has long been provided with an established 
starting-point and an ascertained method (inrpucy 5¢ waAat wdvra vrapye, 
Kat apxn Kxat 600s evpyyéyyn), by following which many admirable dis- 
coveries have been made in the course of time, and others will be made 
if the inquirer is capable and knows what has already been discovered 
and makes that the starting-point for his own researches.’ At § 13 the 
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writer proceeds to make a more particular attack on the ‘new medicine’ 
for its use of the theory, which goes back to Alcmaeon’s doctrine of 
health as icovoyzin, that all cures should be based on the principle 
of correcting the excess of one ‘humour’ (iéypov) in the body by its 
‘opposite’, ‘Take a man of comparatively delicate constitution (érrw 
por avOpwros py tHv loxvpay dice, dAAQ Trav doOeveorépwv). Let him 
eat wheat picked up from the floor of the barn, uncooked and unprepared, 
and raw meat and drink water. If he follows this regimen he will cer- 
tainly suffer severely. He will feel pain, his body will grow weak, his 
digestion will be ruined, and he will not live long. What treatment 
should be given to a man in this state? Are we to treat him with the 
hot or with the cold or with the dry or with the moist? If it is one of 
them which causes his illness, the proper thing, according to their doctrine, 
is to cure it by its opposite. Now the surest and most obvious treatment 
is to stop the man’s former regimen, to give him bread instead of wheat 
and cooked meat instead of raw, and wine to drink. The change is sure 
to make him well if he has not been completely ruined by persistence in 
his regimen. Now what are we to say? Has the man been cured of 
a disorder due to the cold by treating him with the hot, or the opposite? 
I fancy the question will not be easy to answer, Did the man who pre- 
pared the bread take out of the wheat the hot or the cold or the dry or 
the moist? For the bread has been treated by both fire and water, and 
worked up with other materials, each of which has its own quality and 
character, and so has lost some of its properties and been blended with 
others.’ That the particular dxoGeors attacked is that of Empedocles and 
the Sicilian school is shown by the selection of just four ultimates, the hot, 
the cold, the moist, the dry, for the purpose of the polemic. Later on 
(§ 20) Empedocles is expressly singled out by name for censure. ‘Some 
physicians and sophists say that no one can know medicine unless he 
knows what man is and how he was produced at first and from what 
constituents he was originally compounded (6 ri éorw dyOpwiros Kai crus 
¢yévero mparoy xai droley cuverdyn e& dpyyns). A man who is going to 
treat human patients properly, they think, must learn all this. Their 
argument makes towards philosophy (retvee és giAocodiny), after the 
fashion of Empedocles and the other writers about gvais (xa0dsep 
"EparedoxA7s 4 dAXAot of rept piovos yeypadacw). My view is that though 
what some physician or sophist may have said or written about ducts 
belongs less to medicine than to literature (jooov rp inrpixy réyvy mpoo7- 
Kew 7) TH ypadixy), it is only from medicine itself that anything certain can 
be learned about gvais’ (repi dics yraval te cadés ovdapoe dr\dAobea 
alvas 7 €€ inrpixns). Of course it was important that medicine should be 
made independent of unprovable speculations about cosmology, and it 
seems to have been the great menit of the school of Cos to insist on this 
independence. But there was clearly a strong opposition to this 
empiricism among the medical men themselves, and this explains the 
presence in the so-called opera Hippocrahs of works like the wept dvoay, 
wept Suaitys a, wept dpydyv (Or capxav), and others in which the specula- 
tions of the cosmological aod¢iorai are recklessly adopted. The most 
eminent fifth-century representative of speculative biology was Empedocles 


526 NOTES 


himself. Diogones of Apollonia is another example, though he reverted 
to the crude monism of Anaximenes, and simply grafted on the dzp of 
that philosopher all the characteristics of the vots of Anaxagoras. In the 
fourth century Aristotle definitely preferred to base medicine on a specu- 
lative general theory. As he puts it (de Sensu 436% 19), most students of 
natural science include medical topics in their course of study, and ‘ the 
more scientific practitioners’ start from ‘physics’ (8&6 oyedov trav sepi 
dicews oi rretotor Kat Tov larpwv of diriocodwrépws THY TéxYNnV pertorTes, 
ol pév reAevTaow els Ta TEpt iaTpiKAS, OFS éx THY wept HuTEws ApyovTat TeEpi 
Ts tarpixns). The same statement is made more fully at the end of the 
Parva Naturalia (480° 22) wepi 8& tyretas cai vooov ob povov éoriv iarpor 
GAAG Kai ToD puoixod péxpt Tov Tas airias cirelv. y 5 Suapepovor Kai F 
dtad€povra Gewpovorv, ov det AavOdvew, éret Gre ye TUvopos 7 Tpaypyareca 
Pept Tivos éoTl, papTupel TO ywopevov’ THY Te yap tarpwy doo KOo“Wo 7 
mepiepyot, A€youct Te reps Prvoews Kai Tas apxas exeOey afiovor AapPaverr, 
Kai Tav wept Pvoews TpayparevOerrwy ot yapiéorato: oyedov TeAEvTaCLW cis 
Tas apxas Tas tarpixas. Cf. the praise bestowed in our dialogue (24 b 7) 
by the imaginary Egyptian priest on the Egyptian treatment of tarpum 
and payrixy. If Aristotle’s caution that the points of difference between 
dvoixy and iatpixy must not be overlooked is borne in mind, his conten- 
tion only amounts to the sound one that a really scientific biology is the 
foundation of medicine. In the account of the various tissues Timaeus 
is following Empedocles in explaining that bones, etc., are compounds of 
the ‘roots’ in different proportions. We still possess E.’s formula for the 
composition of bone (Fr. 96, R.P. 175), ‘kindly earth received in her 
broad funnels two parts out of the eight of shining Nestis [i.e. water]. 
and four of Hephaestus [fire], and they became white bones’, From 
Aristotle’s remarks at J/e/, A. 993° 17 ff., where he urges that if there is 
an exact formula for the composition of bone, there ough/ also to be 
similar formulae for ‘ flesh and the rest’, it would appear that bone was 
the only case in which E, had attempted to give the actual precise formula. 
He was, however, evidently satisfied that there are such formulae for other 
cases, since he says (Fr. 98, R. P. 175 e) that blood and flesh contain all 
four ‘roots’ in equal or nearly equal quantities. He seems to have illus- 
trated these theories by similes drawn from the crafts, such as the 
heating of baths and the baking of bread in ovens. Timaeus is adopting 
this conception of the various tissues as compounds with characteristic 
formulae and developing it. 

73 €1—74a7. To dé dctoly... xépwews gvexa. T.’s account of bone, 
then, is that it is a composite of spinal marrow and carefully sifted and 
refined earth which has been repeatedly hardened by fire and then cooled 
by plunging it into water. This last point is clearly meant to account for 
the brittleness of the bones. Thus he apparently differs from Empedocles 
in making earth, not fire, the preponderant constituent. Air comes in as 
already contained in the pvedds, earth is added as a fresh ingredient, over 
and above the earth in the pvedds, and the agency of both fire and water 
is invoked. 

73 © 1-2, Siarrioas... epupace. The ‘sifting’ and ‘kneading’ are 
processes employed tn baking bread. We see from Fr. 34, dAdg:roy véare 
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xoAAncas (quoted by Aristotle, AZe/eor. A. 3828 1), that Empedocles also 
had used the illustration of the baker in some unspecified context. It 
looks as though the words may have belonged to the passage about the 
making of bones. T. may well be following Empedocles in introducing 
the thought at this point. 

73.€3. atré. The ‘it’ is the composite formed by the earth which 
has been thoroughly soaked with pvedds. 

73 © 5. tw dudoty drxroy, since bones can neither be wholly melted 
nor completely consumed by fire. 

73€6—744 3. xaraxpwpevos ... xttrous. Bone being thus made, 
the next step was to make a spherical case of it for the brain and a series 
of vertebrae extending right down the neck and back to hold the spinal 
cord. vwriatos pvedds is the regular physiological and medical technical 
term for the medulla spinalss. 

73.€6-7. adtoé...tatrn. A.-H. regards avrov as a genitive of the 
material with o@atpay, ‘a sphere of it’, and ravry as an adverb, trans- 
lating ‘on one side’. It seems to me that ravry is the pronoun, ‘ but left 
a narrow outlet for it’ (the cgatpa). Should not ‘on one side’ be rpc 
OF ry, NOt ravTy? =f avrov is gen. of material with cdaipay its emphatic 
position in the clause is unusual. Could we not take it as the adverb, 
‘on the spot’, dase/bs/, in close connexion with zepi pév rov éyxépadoy ? 

74 232. apovdudoug .. . olov orpodiyyas. The first word refers to the 
shape of the vertebrae, the second to their function. oddvdvAos, Ionic 
avrovdvAos, is the standing technical name for a vertebra. L. and S. 
treat the other sense, familiar to us from the myth of Er, ‘the round 
weight which twirls and balances a spindle’ as derived from this because 
of the resemblance in shape. I should have thought it more probable 
that the odovdvAo: of the spinal column were called so from their resem- 
blance to the familiar household object, just as the anatomical meanings 
of xAels, xreis, pds, etc., are derivative ; orpodxyyes are properly ‘ pivots’, 
in particular, the pivots at the top and bottom on which a door turns. 
The word was sufficiently unusual in common literature to be glossed in 
the Lexicon of Timaeus, orpoduyyes’ of trav Oupdv orpodets. Cf. Hamlet's 
‘pregnant hinges of the knee’. 

744. nat 1d wav 8) owdppa. The marrow is called owépya here 
simply because it is the ‘seed’ from which the rest of the body is pro- 
duced. Cf. wavomeppiav wavri Gyre yéver pynyavwpevos Supra 73C1. 
There is no allusion to the physiological theory, which we do not meet 
until g1 b, that the semen geniiale is a distillation from the pueAds. 

7425-6. ty Oardpou mpocypepevos . . . Suvduer. A difficult phrase 
which has given the editors a good deal of trouble. What is that ‘ quality 
of the others’ or ‘ quality of otherness’ which God availed Himself of in 
articulating the vertebral column? St. supposed @drepov to mean ‘un- 
formed matter’ (it would be better if he had said simply ‘the dzetpoy ’). 
But T. has left no place for matter which is not figured by his elementary 
triangles in his theory. M.suggested that the reference is to the synovial 
fluid which lubricates the vertebrae, but there is nothing to show that T. 
knows of the existence of this fluid, and he could not expect to be 
understood in alluding to it so obscurely. A.-H.’s guess that @arepov 
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means plurality and that T. is only saying that the vertebral column was 
made of many odovduAor because it would not have been flexible if it had 
been all in one piece, seems no better. He might, perhaps, have made 
his case more plausible if he had suggested that T. wishes to correct the 
curious theory of Empedocles that the spinal column was at first a single 
bone until an animal broke its back by trying to turn round, and that the 
‘variation’, being ‘useful’, survived. (Aristot. de partibus Animal. A. 
640819 ff.) Ithink T. really has this in mind when he is careful to say 
that the actual] structure of the spinal column is not a consequence of 
accident but was planned by God from the beginning for a purpose. 
But this leaves the expression about the Oarépou dvvayus still unexplained. 
C. W. seems to have hit on the right method of interpreting the phrase 
when he quotes (On the interpretation of Plato's Timaeus, p. 67) the im- 
portant Aristotelian passage (de Anima T. 433° 21 ff., where Aristotle says, 
speaking of a bone turning in its socket, that the concave surface is at 
rest but the convex is moving ’, the two surfaces being Ady érepa peydbe: 
§ aywpiora, ‘logically distinguishable but locally inseparable’) ro xwoiv 
épyavixas Grou apx7 Kat TeAeuTH TO aro, olov 6 ytyyAupes. évTavOa yap To 
KUpTOV Kai KovAov TO ey TeXEvTH TOD apy’ bo TO pev Npepet TO SE Kevetrat, 
Adyw pev Erepa ovra, peyéBa F dywpurra, «rd. If we follow up this hint, 
we are led to consider two or three further passages in Aristotle. One is 
de motu Antmaltum 698* 16 (quoted to illustrate the sentence of the de 
Anima by Trendelenburg); ‘if one part of an animal's body moves, 
some other part must be at rest. This is why animals have joints 
(xaprat). The joints are used as pivots, and the whole member in which 
the joint is becomes both one and two, straight and bent, changing poten- 
tially and actually in virtue of the joint.... And the origin of the movement, 
as such, always remains at rest when the lower part of the limb is moved’ 
(Set yap, dv xwyTat Te Tov popiwy, Hpepey re Kai dca TovTo al Kapwal 
Tos (wots €igiv. WOTEP yap KEévTpW ypwYTaL Tals KapTals, Kat yiveras TO 
GAov pépos, vy @ 7% Kaptry, Kal év Kat dvo, kat evOU Kal Kexappévov, jera- 
Badrov Suvapet xai evepyeia dia tTHv Kappy...» GAN’ obv det H apy, 7) dpyn, 
NPEMEL KiVOUpLEVOU TOU popiov Tov KaTwhev.) Cf. ib. 7o2%22 4 8& Kaywy ort 
peév €ore TOU prev apyy Tov Oé reXeuTH, etpytar. Still more to the purpose, 
perhaps, is the passage de pariibus Antmal. B. 654% 25—> 28, especially 
the words, 6545 14, ‘since it is necessary that the animal's body shall 
bend in locomotion, the spine, while it is one in virtue of the continuity 
of its parts, yet by its division into vertebrae is made to consist of many 
segments (éret 8 avayxy xiwoupévou Tov Cwou xdprrecOar Td cOpa, pla py 
dia TH ovvexeray éori,—SC. } paxis—roAupepiys 5? rp Searpéves TOV o-ror- 
dvAwv). Cf. 654935 where we are told that the bones have been con- 
nected tva ypyrat 7 Pvats Kal ws evi Kat cuveyel Kal ds duct cai Senpypevors 
mpos Thy kapyv, ‘that nature may use adjoining bones either as though 
they were one continuous bone or, for purposes of flexure, as though 
they were two and distinct’. These passages, especially the last, seem to 
give us the clue to T.’s meaning. If he regards the two surfaces of an 
articulation, the concave and the convex, as in complete contact through- 
out, as Aristotle did, this would explain what is meant by the ‘ quality of 
the other’. We can distinguish logically between the two, and so far 
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each is ‘other’ than the other; but there is nothing between them ; they 
are physically inseparable, and in that sense they are one. Until some one 
can suggest a better interpretation, I think this should be accepted. For 
an anatomical description of the spine and its vertebrae from the golden 
age of Greek medica] science cf. Hippocrates zrepi dpOpwv éuBodrys 45 (ed. 
Kiihlewein ii. 171-3). The words as péon evvorapévy seem to me to be 
in favour of the view which, following C. W., I have taken of the passage. 
The common surface where one vertebra turns on another is something 
which, belonging as much to the one as to the other, may be called an 
‘intermediate’ term. 

7447-C5. thy 8 ad... dpuveicOar petpiws. Next the bones them- 
selves demanded a further covering. A mere bony skeleton enveloping 
pevedXds would have had three defects. It would have been at once too 
brittle and too little flexible, and would have been exposed to injury from 
sudden variations of temperature. The vetpa provide a remedy for the 
second of these deficiencies, and the covering of flesh secures us against 
the other two, as it keeps the bones and their contents at an equable 
temperature and also serves to break the force of blows and falls. The 
vevpa are not ‘nerves’—if T. knew of the existence of these they are 
covered by his references to dA€Bta and wepor—but sinews and tendons 
(the regular classical sense of vedpa). The theory, then, makes flesh, 
sinew, &c., to exist, in the end, simply as a protection for the bony 
skeleton, which is, next to the all-important pveAds, the essential part of 
the body. Aristotle is presumably protesting against this passage when 
he says (de partibus Animal, B. 653 21) ‘flesh forms the very basis of 
animals and is fhe essential constituent of their bodies. This follows 
from the very definition of animal. For an animal is by definition some- 
thing which has sensibility and primarily the fundamental sense, that of 
touch, and it is the flesh or its analogue which is the organ of this 
sense ... It is obvious also to sense that it is for the sake of the flesh 
that all the other parts exist... Thus, the bones are a contrivance to 
give security to the soft part of the body’ (rotro yap—viz. odp§ or its equiva- 
lent—apxy kai capa xa’ atrd Trav Cawy éotiv. b7)Aov dé kat KaTa TOV 
Adyor. To yap C@ov oplopeba To dyew aia Onovy, ™pisTov dé ryVv mparyy’ 
avrn § éoriv ddy... xara 5¢ rv alcbnow davepoy wdvta TaAXAa Tovrov 
xapw ovra... 7 ay go trav dotav dias ouwrnpias evexey pepnxavyrat 
padaxov). 

74 DI. pauporépay. Not ‘too rigid ’ (A.-H.) but ‘too brittle’, and 
therefore liable to injury by the ‘falls’ referred to below. The repeated 
hot and cold baths to which bones were subjected in making explain 
this point, 

74 b 2. opaxeXicagay. oddxedos in the medical writers is the term 
used to describe both caries in the bones and gangrene in the flesh. 
A substance like bone, if exposed directly to sudden and great variations 
of temperature, would be apt to split or splinter with disastrous conse- 
quences to the puehds contained in it. 

7465-6. Tept Tods otpédiyyas. M. and A.-H. take the words with 
érirewvopery Kai dviepévw. This seems to me probably mistaken. It is 
not very natural to speak of the vedpa as being ‘stretched and relaxed 
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round ’ pivots, especially when we remember that orpodcyyes must mean 
here, as at 74a 2, the vertebrae. I should propose to connect the words 
with xaprrdpevoy, ‘that he might make the body capable of extension in 
virtue of their tension and relaxation, and flexible about its pivots’, The 
vertebrae are the ‘ pivots’ of the body as a whole, not of the vetpa in 
particular. 

747. wpoBodtv...ampéBdAnpa. A.-H. remarks that the ‘juxtaposition 
of two closely cognate forms’ without difference in sense is unusual in 
Plato ina case of this kind, and suggests that rpd@Anpua, the more usual of 
the two, has extruded mpo8oAyw from the text in the second clause. 
I should rather suspect that since the use of such crude rhetorical devices 
is, in Plato, always tinged with a slight touch of mockery, he is actually 
parodying fifth-century ‘ ornate” style. More suspicious, to my mind, is 
the curious use of xrjyara in the next line for ‘garments’. When 
xTyara Means anything more definite than ‘belongings’ in general, it 
most commonly means ‘live stock’, ‘ flocks and herds’. If there were 
any record of variants in the MSS., I should be inclined to wonder if 
éoeo Oat xtjparta could be a corruption of éo@jyara. (A ‘felted’ cuirass 
or cloak, for instance.) 

74. C 1-2. Oepuiy vorida. This is sweat, which is regarded as helping 
to keep the internal temperature cool in summer and also warm in 
winter. 

dvSiovcay. Unless this was the original reading of A, we have another 
of the very few examples in the dialogue of a universal corruption older 
than all our existing MSS. This is to be explained by the extreme rarity 
of the verb. 

14. C3. Wixos oixetov. A coolness of s¢s own, provided by its internal 
resources, as opposed to the coolness imparted to a body by e.g. the 
surrounding air. 

74.4. tore to wupi. All warm liquids, according to the analysis of 
59 d, contain an admixture of fire. (Cf. the account of ‘tears’ at 68 2.) 
This is why T. speaks here of ‘this’ fire, with a tacit antithesis to the 
fire on the hearth. The thought is that sweat keeps us cool in summer 
because it contains moisture and warm in winter because it contains fire. 
The future infinitives, érecOa1, mapéfev, auvvetoOa, are merely ‘ epexe- 
getic’ after éunyavaro. God devised the flesh ‘ for being a defence’, for 
providing coolness in summer, for keeping out the frost in winter. The 
future tense is used because we are talking of the use which would 4ere- 
afler—when the yvxai now resting in the bosoms of the dpyava yporwy 
should emerge—be made of all these arrangements. For this we may 
compare similar constructions in Thucydides, e.g. Thue. vii. 56 of Svpa- 
KOTLOL . . . TO OTOMGA avToU dtevooivTo KAyjcev, the S. purposed by and dy 
to close the entrance to the harbour. It is wrong to say with A.-H. that 
we must ‘ understand’ devonOy or a similar word. ‘The future infinitive 
is no more usual after SsavocioPae than after pnyavacPa (Madvig Gé. 
Syniax § 171). With pnyavao6a it is usual to find a drws clause, but 
for an example of the infinitive cf. Plato Rep. vii. 519 € 3 & OA TH WOK 
ToUTo pnyavarat éyyever Gar. 

74.C 5-€1. taita hpov... dvw0ev. Accordingly God made flesh and 
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then constructed the vetpa out of this and bones, wrapped the bones 
and pveAcs round with the vedpa, and finally enclosed the whole with 
flesh. 

74.6. Dare pév wat wupi nat yy. Does T. mean to say that there is 
no ‘air’ in oap§? This would be a divergence from Empedocles (Fr. 98), 
and I think we shall find that T. himself implies, in his account of 
diseases, that there is air in flesh. There is no real oversight. We must 
remember that we have already been told that pvedos enters into the 
composition of all the tissues, and pveAds itself contains all the ‘roots’. 
In fact, the unexpressed direct object of cuupetfas and cuvappocas is 
pvedov. We can only infer then that presumably there is more of the 
other three ‘ roots’ in odpé than there is of air. 

74.41. {upepa. The presence of this ‘ferment’ or ‘ leaven’ of ‘ some- 
thing acid or briny’ would, I suppose, be inferred from the taste of the 
secretions of the skin? The words {vpwpa and afipzov below are remi- 
niscent of Empedocles’ simile of the baker. The meaning of the passage 
seems to me to have been generally misapprehended by the commentators 
in consequence of an error of text. The earlier editions have a xai 
before tropeigas, which seems to rest on no good MSS. authority, and 
has consequently disappeared from the Tauchnitz text of St. and from 
those of Hermann, the Ziirich editors, Bt., Riv., though it is retained in 
St.’s original edition of the Zzmaeus and in those of Martin and A.-H. 
The insertion of the xadé (which is represented also in the Latin version of 
Ficinus) requires us to regard the fire, water, and earth which are mixed 
with the pvedAds and the {vjwya of the ‘acid and the briny ’ as two distinct 
ingredients in the composition of odpé, as St. (in his commentary), Martin, 
and A.-H. do. But it seems to me that they must really be the same 
thing. We have already learned that ‘acids’ are bubbles of water con- 
taining earth (66 b 4), and that salt is a refined earth (60e). Hence I con- 
ceive that the ‘ earth, water, and fire’ are the Cvjwye or ‘ leaven’ which God 
adds to the pveAos in making flesh, in order that it may ‘rise’. In syntax, 
I take it, the tropecfas is subordinate to the cuvOeis, and the cuvGets subor- 
dinate to guppeigas and owappocas. I would translate, ‘ he made a mixture 
and composition with earth and fire and water, composing a ferment of 
acid and briny by making a mixture with these materials (atrots = 1d of? 
Kai r@ dApvpa)’. As I understand T., the pvedos is the flour, the added 
earth, fire, and water the yeast, from which God makes [lis loaf. Martin 
makes the slip of rendering oféos by wexargre. But the word for vinegar 
is dfos, of which the genitive in Attic would be ofovs. 

7442-3. capxds ALdpnouv. I do not think this expression affects the 
interpretation of the preceding words. A very slight difference in the 
proportion of the ingredients or even mere neglect to leave sufficient 
time for the fermentation would produce something which could be called 
alupos wapt. 

74d 3-4. piav é& dudoiy ... mpocxpepevos. See the passage quoted in 
A.-H. from Hippocrates wept réozvwy ray xar’ avOpwrov (Kiihn ii. 107) 
where it is similarly said that vedpa, sinews, and tendons, are nourished 
partly from the bones and partly from the flesh, with the result that they 
are moister and more ‘fleshy’ than bone, but drier and more ‘bony’ 
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than flesh. This explains why in the order of creation T. puts them after 
both dora and capé. 

74.€1. éupuxérara. These will be the bones of the skull and vertebral 
column, It is to be explained why the head and the back are not fleshy. 
A great mass of flesh surrounding a bone might either (1) interfere with 
sensitivity and make the mind dull, or (2) make movement difficult . 
T. explains the absence of flesh from the neighbourhood of skull and 
spine by the first consideration, its absence at the joints by the second. 

74.€8. dvacOyciay euwnotca. It is no objection to say that the 
flesh of the thigh, for example, is ‘acutely sensitive’, The criucism 
confounds sensibility to pain with delicate tactual discrimination. It is 
quite true that the fleshy parts of the body, or to speak more accurately, 
the skin which covers them, is wanting in this respect, as will be found 
explained in the various manuals of Psychology. If, for example, we com- 
pare the delicacy of localization in different regions of the skin, the most 
sensitive regions are the lips, the tongue, the temples, the inner surface of 
the forearm, &c., none of them among the fleshy parts of which T. is 
speaking. The thigh comes very low down in the list. As T.is dealing here 
with sensations solely as instrumental to cognition of objects, it is nothing 
to his purpose that the parts of which he speaks as ‘insensitive ’ give rise 
to keenly apprehended pain. Similarly with respect to the discrimination 
of size and shape by touch; contact of a surface with the skin of the 
thigh reveals much less of the size and shape of the surface than contact 
with the palm of the hand, which is not ‘ fleshy ’. 

7523. & puedo. A.-H. thinks that Plato is (rightly) distinguishing 
between the substance of the spinal cord and what we popularly call the 
‘marrow ’ in the bones, and that he confines the name pveAds to the former. 
To me the language seems rather to prove that Plato draws no such dis- 
tinction, but regards the bones as containing some small portion of the 
very pveAos Of which the brain and spinal cord are made. It is not said 
that there is no yryxy in them, but only that there is not much. The 
distinction was clearly made by the writer of the Hippocratean wep 
caxpov (or dpxav) who (Kin i. 428) objects to giving the name pvedds to 
the spinal cord on the ground that, unlike pveAds properly so-called, it 
does not contain much of 76 Aurapov cai 7o KoAAG@Ses. It is curious that 
though Aristotle denied that the brain consists of ‘marrow’, he still re- 
garded the spinal cord as being formed of this substance, and, in fact, 
made this his reason for denying the continuity, in a biological sense, of 
the brain with the cord. See de partibus Animal. B. 7, 652° 25 ff. and 
the preceding chapter B. 6 on pvedds. 

7547. éxeiwwws. Strict grammar would require us to supply as the 
verb here ovprerAnpwrat capgiv, as with the #rrov of |. 4. But we should 
do better, with regard to the sense, to treat the sentence as slightly 
‘anacoluthic ’ and to understand with éxevws a word like éye: or pepr- 
xdvyra. The meaning of the following words about the é{ dvdy«ys 
yyvopévn Kat ouvrpehouévy dvats seems to be that we must just accept it 
as an unexplained fact, one of those which together make up dvayxy, 
that fleshiness and acute sensibility do not go together. The example 
of the tongue, just given, shows that there is no apparent reason why 
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a fleshy organ might not have finely discriminative abilities, but we do find 
it as a ‘coincidence ’ that where there is a great quantity of flesh over 
a thick bone the ‘threshold’, both the sensation-threshold and the 
difference-threshold, is high. There is, no doubt, some good reason for 
this, but we cannot say what the reason is. This point is then humorously 
illustrated further. We might have thought it desirable that the brain, 
the palace of the Oetoy in the yvyxy, should be secured against injury by 
being enclosed in a stout covering of bone with plenty of flesh around it. 
If we had crania like those of the elephant or rhinoceros, we might be 
immune from many dangers to the brain, and still more so if these skulls 
had flesh round them. There would not be many cases of concussion or 
fractured skull. (In the woAas of the fifth century the men of science 
had to take their share in service in the field, and wounds in the head 
or fractures of the skull would be among the commonest dangers to which 
combatants would be exposed. Thisexplains why T. dwells on the thought 
of these risks, as it explains why ra év xepaA7 tpwyara are the subject of 
such careful treatment in the Hippocratean work which deals with them. 
The curing of them would be one of the commonest duties of the larpds.) 
We might thus have lived longer and in much more comfort and health. 
But, for some reason, the combination of keen perception and intelligence 
and a ‘thick head’ is impracticable, and therefore it is deffer to have 
a short life as a being of high intelligence than to last out through cen- 
turies of the dullness of a gigantic rhinoceros. Hence our makers pre- 
ferred quality of life to quantity for us. 

There is a real and permanent point in these remarks, which is inde- 
pendent of T.’s apparent assumption that the brain itself is sensitive. 
We may illustrate his meaning by the extreme sensibility to injury of such 
an organ as the eye. The fineness and complexity of structure neces- 
sary if the organ is to be highly discriminative demand that it should be 
liable to the risk of being easily thrown out of gear. Yet itis better to have 
a human eye, with all its susceptibility to pain and disease, than to have a 
less easily deranged organ which would only respond to light and colour 
clumsily and crudely. With a better protected eye we should never have 
been able to get that view of the ‘starry heavens above’ which provokes 
us to science. Aristotle has a polemical reference to this explanation 
of the reason for the fleshlessness of the skull, de partibus Animal. 
B. 656% 15 ov yap dorep twis Adyovow, ore ei capxudys hy (Sc. 6 éyxé- 
ados), paxpoBuurrepov av hy 7d yévos’ GAA” ebaoPnoias evexey doapxov elvai 
acu’ aicbaverOar piv yap TO éyxepddy, rHv 8 aicOynow ob rpocierOat Ta 
poopia, Ta GapKwoyn av. Tovrwy 5 ovderepoy éotw dAnbés. (For, accord- 
ing to him, the brain has nothing to do with aic@nous, and since it is his 
view that the ‘flesh’ is the actual ‘medium’ of touch, it 1s also false that 
flesh would be a hindrance to sensation.) His own theory is that, as the 
only function of the brain is to prevent the organism from being over- 
heated, and the brain therefore itself requires to be kept cold, the 
skull has to be devoid of flesh because otherwise ‘the brain would be 
heated to excess and so unable to cool any other part’ (loc. cit. 6568 19 
GXAG WodvoapKos pey 6 Toros Gv 6 wepi Tov éyxéparov Tovvavrioy ay a7reip- 
yalero ob ivexa imdpya Tois (wos 6 éyxépadros, od yap dv édvvaro xaray- 
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xetv adeaivwy avros diav). Moreover, to have flesh on the skull would 
have interfered with the erect posture, ovdey yap dpGovcGa: divarat dopriov 
éxov, yy 5 ay roovrov, ei cecapxwpevny elxe THY Kepadny (ib. 656° 9). 

75C 4. dre ode xapmwas €xoucay, This is meant primarily to explain 
why vedpa are not required for the skull; it contains no joints to be 
flexed or stretched, and it was with a view to facilitating the flexure and 
extension of limbs with joints that the vetpa were devised. The absence 
of aap§ has already been accounted for on other grounds, though T. 
probably means that a further function which he had ascribed to ‘ flesh’, 
that of preventing ‘ falls’ and the like, is the less requisite in the case of the 
skull because it contains no joints which could be dislocated. 

75C7-d 5. ra dé veipa ... dpOpoy dope. Aristotle in the same way 
calls attention to the point that the bones of the head are not connected 
by veupa, Hist. Animal. YT. 51 50 11 ff. wavra yap Ta oora, cca _drropeva 
pos dAAn Aa ovyKewrat, ouvdédevrat veupors, Kal wept TavrTa éort Ta dota 
wh Bos vevpuv. wAnv év TH Kepodp oux €arw ovdev, GAA ai padai avrat 
TWY OOTMY TUVEXOVOLY airy, ‘it is held together simply by the sutures ’. 
So also Hippocrates Tepi Tomwy Tay Kar’ dy Opwrrov (Ktthn ii. 108) quoted 
by A.-H. ro péev copa ray éurAcov vevpwv, wept S€ TO rpdcwToY Kai THY 
KehaArnv ovx éore vevpa. In d 2 Guouornr, as A.-H. says, is an instru- 
mental dative; duoudrys is, So to say, itself the solder (xéAAa) by which 
the vedpa are fastened round the neck at the base of the head. I take it 
the ‘likeness’ or ‘uniformity’ meant is symmetricality of disposition. 
(M.’s rendering gives the sense exactly, /es y colla, les uns aux autres, avec 
stmilitude.) In 8 tatra xat ovrws the otrws seems simply to repeat 
pleonastically the sense of da ratra. 

75 4 3-4. nai tas ovaydvas.. .. mpoowmrou. The jaws are regarded as 
not properly a part of the xefadn, by which is meant simply the skull; 
hence the ‘tying’ of them is no exception to the statement about the 
absence of vedpa from the xepoarn. Apparently also T. does not include 
the jaws in the zpécwroy, ‘face’. Aristotle’s definition of the word is 
that it is ‘that in man which lies between the head and the neck’ (ray 
5 avOpwrwy xareirar ro petagy tys Kepadys Kai Tov abyévos mpoocwror, a 
partibus Animal. T, 662> 18. 

754 5-e 5. tiv dé 8) tov oréparos...vandtev. Tongue, lips, and 
teeth serve a double end. The lower end is to take in food for the body ; 
the higher is to serve as instruments of rational speech. In d 5-6 ry 
Tov oropatos Svvayuy is a mere periphrasis, like the commoner ones with 
dvows, for to oroma. 

75 € 1-2. Thy pev elgodov... tav dpiorey, The dvayxaia, the things 

‘one cannot do without ’, though they have no intrinsic worth, are food 
and drink, the dpora, which have a real value, are Agyot, discourses, as 
explained immediately. These are no mere sine gua non, they are in- 
trinsically good. But I should hardly go so far as A.-H. who makes the 
contrast into one between ‘means’ and ‘ends’. It seems to me that 
Acyot, as well as rpody, are ‘means’; they ‘subserve understanding ’, as 
T. says (tarnperoty dpovnce:). But they are means which are themselves 
at the same time intrinsically good. Timaeus is alluding to the sub- 
Stantival use of the words ra dvayxaia = necessaria, ‘the necessaries of 
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life’ as e. 8 at Laws 848 a] Tov dvayKaiwy droveunBev Tpirov p.€pos @vLov 
€fa avayKys éotw TovTo povoy. Aristotle repeats the view that the ultimate 
yaison détre of lips and tongue is to make us capable of intelligent speech, 
de partibus Animal. B. 659» 27 ff. Tots pev otv GAXors Cwors mpos ocwrnpiay 
THY ddovTwY 7 TOY xeAav dios éori Kat mpos pudaxiy, 225088 dv6 pur 
Wot. - pudaxys Te €vexa (sc. éxovcw) TWY OOOVTWY @ OomreEp | Kal Ta ada, Kat 
paddov i ére dia TO ev" pos yep TO xpnoOa To doy Kat Taira. womrep yap 
TIV yAwrray ovx opoiay rows aAAots troiqoe 7 pans, ™ pos épyacias dvo 
KATAXPHTAPLEVY, .. . THV pey yAGrray TOY Te yupwY Evexev Kal TOU AdyoU, TA 
S€ xXeiAn tovrov re Evexey Kai THS TOY GdovTwy dvAaxys. This seems to be 
a conscious reproduction of T. 

75©3. vapa. It has not been expressly said in the preceding words 
that the supply of rpody is a vaya, but T. seems to be remembering his 
own phrase at 44 b 2 about the rpodijs pedua. 

The spirit of the contrast between the two yvdpara is identical with 
that of the evangelical distinction (Mark vii. 15 ff.) between that which 
goes in at the mouth and that which comes out of it. What goes in is 
intrinsically neither good nor bad, what comes out may be, as here, 
intrinsically very good, or, as in the turn given to the thought by our 
Lord, very bad. 

715e¢5—76a6. rw 8 ad xehaddv...auvayayotca. Zhe skin of the 
head, For the reasons already given, the head was not to receive 
a covering of flesh, and at the same time it would have been dangerous 
to expose the bones of the skull to variations of temperature without pro- 
tection. Hence it was given a covering of skin alone. It is explained 
that skin is a kind of film which forms on the outside surface of flesh 
and can be separated from it (as one can separate the ‘skin’ which forms 
e.g. on milk). 

76a. ob xarafypawopdyns. The MSS. evidence for the ov (AF Y) is 
much stronger than that for its omission (P and the corrector of A). 
But there is a serious difficulty, at least at first sight, and the editors are 
divided. Ficinus translates the ot, and in modern texts it is retained by 
Bekker, St., M., Hermann, the Ziirich editors, Bt., Riv., rejected by A.-H., 
who suggests a correction to a’. This suggestion I feel to be wrong, as 
the af would have an adversative sense which is here out ofplace. A.-H.’s 
argument against ov is that the film or rind (Aéuyza) 7s formed by the 
drying of the exposed surface of the flesh. This is true and looks a good 
reason for rejecting the testimony of the MSS. But I believe that the 
majority of the editors have been right after all. The thought is that a film 
or rind was formed on the surface of the flesh, much as the crust forms on 
a loaf in the oven. This A€upa itself is formed by drying. But I think 
T.’s point is that what is under it does not dry up. You get an outer 
film of dry skin, but there is the moist flesh underneath it. The drying 
does not penetrate further than the separable skin. So with the film on the 
surface of boiled milk. If you skim it off you find that it leaves the milk 
under it perfectly fluid. If this were not so, what would be the conse- 
quence? There would not be, as there is, any interval been the Aé€upa 
and what lies below it. The Agua would fit the flesh below it ‘like a 
glove’. Then it would not be so readily separable, and there would not 
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be enough of it to be pulled up over the skull. It is indispensable to 
the theory that the flesh should not shrink in the process. // must retain 
its dimensions, but the film which forms over it must be loose or roomy 
(yet{ov). This, to my mind, justifies the ov of the MSS. Riv.’s rendering 
conveys the same sense. We take into account certain Aristotelian passages 
which seem to allude to the words. One of them is quoted by A.-H., de 
generatione Animal. 7435, where Ar. says, speaking of the development 
of the embryo, the ‘skin is formed as the flesh dries up, like the so-called 
ypavs on boiled liquids ’, ro dé déppa Enpawoperns ris capKes yiverat xabamrep 
dri rois &fjpacw 7 xadoupévyn ypats. So we are told earlier in the same 
work, at 737% 35 ff., that a scum forms on boiled foods when they are 
cooling, and Aristotle argues that something analogous happens in the 
development of an embryo, rots 5 typois pev cuparwdect dé Oeppawomevas 
wepuotata, Kabarep ev rois &fjpact Yuxopevors ro wepi~npov. From the 
analogue to this in the embryo, as a creature grows, develop skin, 
sinews, veins, membranes, and the glutinous constituents (ro yAicxpor) in 
the body generally. These passages seem to involve an allusion to what 
Timaeus says, but it is not clear to me whether Aristotle read the words 
of the dialogue without the ov and meant to echo them, or with the ot and 
intended a tacit correction. There isnot even any necessary contradiction 
between Aristotle and what our best MSS. make T. say. The phrase need 
not mean that the flesh undergoes no ‘ drying at all’, but only that it, as 
distinct from the film which detaches itself, never ‘desiccates ’. It is quite 
possible to hold both that the ‘ stuff of flesh’ never completely dries up 
and that the skin is formed by the drying of its exposed outer surface. 
Hence I would, I think, follow the weight of MSS. testimony in keeping 
the ov. eiZoy ought not to be suspected. It means ‘rather large’, 
larger than would be barely sufficient to cover the flesh. It is because it 
is larger that it can grow round the skull and meet at the top. 

76a2. Sédpya 1d vow Aeydpevov. As the ro viv shows, this is a playful 
suggestion that d€puza is derived from A€upa, ‘ film’, as though the original 
form of the word had been A€ppa. (Cf. daxpvor, lat. lacrima.) 

76a 2-4, trovTo Sé... xepadty. A.-H. seems to treat the words &a&... 
voriéa as if they chiefly explained BdAacravov (‘being nourished by the 
moisture belonging to the brain’). But I take it they principally explain 
Guviov avTo mpos avtd. The moisture ‘glues’ the edges of the skin to- 
gether at the place where they meet on the crown of the head. The voris 
gets out by exuding through the padat. 

76a 6. ofov dupa ouvayayotea. As a small point of grammar, oto 
does not go with dupa but with ovayayotca, or rather with the whole 
clause. It is the common use of oloy introducing and apologizing for 
a metaphor. Tr. ‘closed it in and knotted it up’. 

76a6-D1. 1d 5 trav paddy... éddrrouvs. The number of the sutures 
of the skull is not fixed but varies with the individual and depends on the 
extent to which the incoming rpody in the formative period has disordered 
the revolutions of the ‘circles in the head’. (See supra 435 ff.) Where 
the perturbation of the orbits is greatest the number of the sutures is greatest 
also (owing to the greater deformation of the originally ‘spherical’ brain). 
We must bear in mind that the sutures are still only partly closed at birth, 
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and close up definitely in the earliest years of infancy. Hence Tennyson's 
allusion in /n Memoriam, ‘ But he forgets the days before | God shut the 
doorways of his head’. The editors naturally quote the interesting des- 
cription of these sutures given at the beginning of the Hippocratean surgical 
manual repi ray év xepar7 tpwydrov (§ 1, Kiihlewein, ii. 1-2). We are told 
there, as by Timaeus, that the number varies, ovdé ai padai ris xepadjs 
wayvTwy Kata Tavta mepvxact. Insome heads the shape is that ofa T (these 
are heads elongated in front), in those elongated behind it is L, in heads 
with a double protuberance I; in the roundest heads of all the figure is 
that of a letter chi (i.e. +, not as A.-H. assumes X; nothing is said of 
an obliquity of inclination). These round heads are those in which the 
circles have been least deformed, so that T.’s speculative explanation is 
meant to fit in with observed facts. ‘The Hippocratean tract is a practical 
manual, an excellent example of the observational medical work distinctive 
of the school of Cos. The remarks about the sutures stand in no special 
connexion with the very practical discussion of wounds which they intro- 
duce, and have every appearance of being taken from some more 
theoretical source. Hence I should conjecture, in view of their coinci- 
dence with the briefer statement of T., that they may go back to 
Alcmaeon, the author of the doctrine about the circles in the head. It is 
likely that the whole account of the perturbations of the circles in infancy 
which we had at 43 b ff. comes from him. ‘T. wishes to suggest that the 
typically human skull should be as nearly round as it can be, to retain the 
shape of the xéopos. In those who from the first have been ‘ greedy 
feeders ’, the head itself is deformed into an ellipsoid and elongated along 
one of its axes. This makes such heads beast-like, and has, of course, 
an effect on the direction followed by the sutures as the skull closes up in 
the first year or two of infancy. Aristotle asserts (//:s/. Animal. A. 
492% 2 dye 5é padas ray pey yuvarxay play Kixdw, Tov 8 avdpayv tpeis eis 

cuvarrovaas ws éri TO Todd, I. 516818 ro péev Ondrv Kixdw exer THV 
padyy, ro 8 dppev tpeis padas dvwbey ovvarrovoas, Tprywvoedets) that in 
a woman’s skull there is only one circular suture, in a man’s there are 
three, as a rule, though there are exceptional cases. T. has no occasion 
to speak of rd GjAv, as there are no women in his rpwry yéveors. It does 
not appear where Aristotle got his statement about the female skull, which 
is notoriously false. 

76 b 1-e 6. totro 8) wav... épucay. Hair and nails, Wiair is an ex- 
crescence from the skin. The fire in 76 Oetov (i.e. the brain) makes 
punctures in the skin—remember the pointed shape of the pyramids of 
‘fire ’—as it forms round the head. Moisture (cf. vorida, 76a 3) exudes 
through these punctures, and such of this moisture as is not evaporated 
and retains the other ingredients of skin (the water and earth of 74 7) is 
then pushed out in the form of cylindrical threads. Hair is thus of the 
same character as skin but is hardened and ‘ packed together’ by exposure 
to the cold of the external air as it grows. The air pushes the point of 
the hair down under the skin again so that it takes root there. 

76 b 2. rpnGévrogs. All the MSS. have rpw6évros, which is retained by 
Hermann and A.-H. But the preceding xarexévre shows that the 
metaphor is from the piercing of stuff by a needle. Hence Coraes seems 
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to have been probably right in restoring rpynOévros. For a parallel 
instance of confusion between the two words cf. Aesch. Ag. 868, where 
Clytemenestra says that if Agamemnon had really been wounded as olten 
as the official reports pretended rérpyra: duxtrvov wAéov A€yew, he must be 
fuller of holes than a fishing-net. Here also the MSS. give rérpwra:, but 
Ahrens’s emendation rérpyrat is much more in keeping with the tone of 
the speech. 

ib. ris ixpddes. The word is specifically Ionic for Attic typérns or to 
typov, and the employment of it, like that of xiAyjoe and cvverrAnhy 
below, is intentional imitation of the vocabulary of fifth-century Ionic 
science. The word is used in the same way for comic effect by 
Aristophanes (Clouds 233) when Socrates explains that he ‘cogitates" in 
a basket (?) to keep the ixuas of his ¢povris immune from the effect of 
proximity to the earth, both ixpas and dpovris in the sense of ‘thought’ 
being Ionic words. 

76 D 4. 1d dé pecurdv éf dy xaird Sépua fv. As dpa is supposed to be 
a scum formed on the exposed surface of capfé, this pexrov will be what 
is left of the téwp mingled with the y7 which is also an ingredient in vapé. 
The hair is fine and thin because the puncture through which the ixpds 
gets out is tiny ; it is drawn into a long thread because the ixpds is trying 
hard to get out at this tiny perforation. The effect of the presence of 
the external air is to repel it, so that we are finally to think of a hair as 
a cylindrical thread which has been looped back till the two ends are 
brought together and twisted tight under the skin. The wepteoraros of 
b 7 is again a piece of Ionic terminology for that which ‘surrounds us’. 

For the part assigned to ixpas in connexion with the formation of hair 
cf. the remark in the Hippocratean epi ddevwy that hair and glands are 
both found in the same regions of the body, since both thrive on the 
body’s superfluous moisture oxou dé avoy ov To GGpa, ovTe adnV oUTE Opif 
(Ktihn i. 493). Aristotle likewise regards hair as nourished by TO typoy 
(77ist. Animal, T. 518513 eye pe aaes Opié typéryta xpos TH ply 
yAoxpav Kat eAxet edOis éxrAGcioa Ta Kobpa Geyydvovea). On the other 
hand Opéé itself is one of the Eppa xai oreped of the body (f/tst. Animal. 
A. 48757, like skin, bone, nails, &c., and hence it is mentioned at 
de Anima A, 410>1 among the dca éveotw év roils Tov (wwy cwpacw 
atTAds ys, which agrees so far with what Timaeus says about 70 peucroy 
é€ dy Kai To Séppa Hv. The view that yy is a prominent ingredient in Ope 
seems to go back to Empedocles who says (Fr. 76) that we may see from 
the cases of shell-fish and turtles and the like that the earth in animals 
forces itself to the outside of the skin, and again (Fr. 82) that hair, feathers, 
leaves, scales are all the same kind of thing, TavTa Tpixes Kai PvAXa xat 
olwvwv mrepa muxva | cat Aewides yiyvovrat ért or-Bapoior pérAcoow. 

75 CI. eiddopevoy. This is the spelling of W, and, except for the rough 
breathing, A; here the meaning is that the hair got rooted tightly in the 
skin in the very process of being twisted round on itself. Thus Aere the 
present participle is strictly in place. 

76 Cc 3. TH MANE Tis Whews. sys Yiéews Seems to be a definitory 
genitive, ‘ the felting which consists in cooling ’. This takes us back to the 
theory of Anaximenes, who introduced the machinery of condensation and 
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rarefaction into Greek science, He held, contrary to fact, that dyjp becomes 
warmer by rarefaction and colder by condensation on the ground that 
when we breathe with our mouths open, the air feels warm, when we 
breathe with our lips close together, it feels cold (R. P. 27, EGPA.° 75). 

76 c 5-d 3. rourw 8)... yevnospevov. Thus the function of the hair 
on the head is to serve as a kind of natural felt hat (a/Anons itself suggests 
this, as the word properly means the conversion of wool into felt by 
packing layers of it close together). Such a light natural hat serves the 
double purpose of keeping the head warm in winter and protecting it 
from sunstroke in summer without interfering with the assumed high 
sensibility of the brain as a heavier covering might do. 

76d 3-e 6. rd 8 dy rh wepi rods Saxrddous... épucavy. Zhe nails. 
They are a kind of specially hard skin formed at the ends of our fingers 
and toes (daxrvAoe in Greek means both equally) by the twisting together 
of skin proper, bone, and sinew, all hardened into one. The subject of 
the yéyover iS ro Tov vevpou kat Tov dépuaros dorod re, ‘sinew, skin, and 
bone at the place where they are twisted together in fingers and toes’. 
ouppery Sev ex tprov qualifies this adjectivally. The ovvacriors of d 6 are the 
three constituents, the ‘ material cause’, in Aristotelian language, of the 
resultant nail as opposed to the alrwrary diavoa, the ‘ intentional’ or 
‘final’ cause, which alone deserves the name of airia. For pre-Platonic 
use of the distinction between airia and ovvairta one may probably cite 
from the medical writers Hippocrates zepi ducav (Kithn i. 586) ra 8 dAdo 
mwavra ovvaitia cai perairia (sc. of disease), ro Sé airtov trav vovtwy éov 
Touro émidcdetxrai por (the writer's theory being that the real cause of every 
disease is dica, accumulation of wind somewhere in the body ; all other 
alleged causes are only ‘ predisposing conditions’). 

76 d 7-8. rev éwera . . . eipyacpévov, A.-H. finds in this ‘ very 
singular declaration’ an anticipation of Darwin. (CC. W. regards it as a 
mere jest, the point lying in the mention of ‘women’, to whom the nails 
would be very useful weapons. The mention of women is probably 
a jest with the point he supposes, but the allusion means more than that. 
Nothing is said by T. about fighting as primarily or solely the use to 
which the cvvxes will be put when they are fully developed. Indeed, it is 
said that they will have many uses. The development of them is meant 
to account not only for claws and talons but for Aoo/s, and the main use 
of hoofs, claws, and talons is not to fight with, Hence the jest about 
the ‘natural weapons of women’ cannot be the whole nor the greater 
part of T.’s meaning. T. is, as usual, following the lines of earlier 
science. The general notion of a gradual evolution of species is as old 
as Anaximander’s assertion that man is descended from a marine animal 
(R.P. 22). This was not a ‘ guess’ but a theory based on the conviction 
that the human infant is exceptionally helpless, and consequently if ‘ man 
had always been as he is now’ the species could not have survived, and 
further confirmed by accurate observations about the early life-history of 
certain sharks (R. P. 22, EGPA*® 71). Empedocles, whom T. is once 
more following, had developed the idea of evolution further than any one 
else. According to him, species capable of survival come into being at 
two contrasted periods of the world’s history, when strife has sufficiently 
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overcome love to make such differentiation possible, and again in the 
opposite half of the cycle (the half in which we are nof living), when love 
has so far reunited the sphere as to make compounds of the ‘roots’ 
possible once more. In both cases, the creatures which survive are 
a selection from a much greater number of types, most of which soon 
perished from maladaptation. (See the description of these processes in 
Empedocles Frs. 57-61, R. P. 173 a, b,c, and the comments of EG P3.* 
242-4.) T.’s recognition of the principle of the survival and develop- 
ment of ‘ useful’ variations comes from Empedocies. 

76e 4. 6 The word introduces the notion of a ‘rudi- 
mentary’ organ; ‘ they show the first outline’, ‘make the initial sketch’ ; 
our dyvxes, it is meant, are not really fully developed; the claws and 
talons and hoofs of the beasts are the true owyes. A view of the 
materials of the nails, not unlike that given here, seems to be intended in 
the Hippocratean wept pucros TaLoLov » (Kiithn i. 397-8) éx 5¢ roy daxriAwr 
are muxva éxovruy doTéa Cr pLxpa Kat preBas Kai veupa, ovrus ot GVUXES 
pvovrat ee attav Aerrot Kat TUKVOE « . GOTE Py Bavpdlew 6 GTt OF Svuyxes 
éEwratw TOU Twparos TuKvoTAaTO. cic’ ee yap Tov wuxvoratwy eicivy, where 
the only difference lies in the mention of @A€Bes instead of d€pza as the 
third constituent. Aristotle tells us that _Empedocles has said that nails 
are formed from veipa by ‘solidification’ (arepi rvevparos, 484% 38 “E. de 
€x vevpou Tov ovuxa 7? ayée). Ar. himself classes the nails with the rest 
of the &jpa xai oreped, bones, vevpa, and the like. They are formed from 
the ‘surplus’ nutriment taken in by the body, éx ras érucrirov Tpopys Kat 
THS avéyrixns, Hv Te wapa Tov OyArcos érecraras (Sc. before birth) xai ys 
Gipaber (de generat. Animal. 745° 3). As for their functions, Aristotle men- 
tions self-defence (rd dpivew, de partibus Animal. T. 662» 34), and also 
a very important use which they subserve in man not mentioned by 
Timaeus, viz. that they act as sheaths to protect the tips of fingers 
and loes from injury, op. cit. A. 687° 22 eb dé cal TO TOV OMxwY pennyxa- 
vara’ Ta pev yap dAda fga exer Kal xpos xpijow avrous, ros 8 avOpwras 
érixaAdurTy pia oKeTagpaTA yap THY dxpwTnpiov cigiv. 

76 @ 5. tais mpopdceaw, ‘from these causes’. The use of wpodacrs in 
this sense is particularly frequent in the Hippocratean corpus, e.g. in 
the constantly recurring phrase, used of attacks of illness, dvev daveprs 
mpopacros, ‘ without visible cause ’. 

ib. Séppa. A.-H.’s insertion of re after the following rpiyas is un- 
called-for. With the text of the MSS. rpixas dvuxas re are a proleptic 
apposition with dépya, ‘they made skin grow into hair and into nails at 
the extremities of the limbs’. Even with a re inserted this would still be 
the right construction. 

76 e 7—77 C5. ‘Eweid) $e... dorepjoGar. Lhe production of trees and 
plants. Since man’s life is spent in ‘ fire and air ’"—i.e. he is exposed to 
sun and wind—he suffers the wasting of his powers by the action of both, 
and to make good this waste he needs aliment. To meet this need, the 
gods created vegetation at the same time as man. The vegetables are 
alive and are therefore properly to be called {Ga, but they have only 
the kind of life which belongs to the érc@uprexdy in ourselves, appetition 
and a sense of pleasure and pain. 
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77 al. év wupt xal mvedpan. I believe that A.-H.’s explanation here is 
wrong, as it presupposes the whole account of respiration and digestion, 
topics of which nothingShas been said. And the ztp i” which we are 
said to live cannot well be the internal heat of the organism. The sense 
is that we are constantly exposed—especially men like the ancient Greeks 
who spent all their day in the open air—to the heat of the sun and the 
cold of the winds, It is the parching heats and the cutting winds which 
‘empty’ and ‘waste’ our frame. 

77 & 4. ovyyery. . . Gdow. Trees and plants, unlike the lower 
animals, are as old as mankind, for whose service they were made. 
ovyyevy is clearly to be taken with the full literal sense, ‘ born along with’, 
‘ coeval with’, exactly as in Aristotle Hist. Animal. T. 518%18 eict 8 
TaY TpLxov al pey ovyyeveis, al F votepovy xara ras HAuias ywopevas dv 
dvOpurw povw trav Cow, ‘in man hair in some parts is congenital, in others 
it appears as the man grows up’. T. is going to account for all other 
animals as evolved from man by degeneration. The original diet of men 
cannot have been animal for this reason, but since he has always needed 
some diet to repair the ravages of sun and wind, we must suppose edible 
vegetables to be as old as the human race. This again is Empedocles. 
It is wrong to draw any inferences from the passage to the personal theory 
or practice of Plato. We cannot even use it to decide the disputed point 
whether the Pythagorean society was ‘ vegetarian ’, though we may fairly 
infer that Timaeus himself is meant to be so. This may, however, be 
due to the influence of Empedocles. In the remaining fragments of E.’s 
poem on Purifications all flesh-eating is denounced as cannibalism (Frs. 
135, 128, 137, R. P. 183, 184, 184). Suill all that T. actually says is that 
man’s first diet was vegetable, as it must have been if there were no 
animals for the first men to feed on. Ina climate like that of Greece or 
S. Italy, there is little meat-eating. The people are still in the main 
feeders on vegetables. That a philosopher at Athens or Locri should 
assume that vegetables are the original and the staple food of mankind is 
natural. A more important point is that T. follows Empedocles in holding 
that vegetation was produced—in the case of E. this must be understood 
to refer to our own half of the cosmic cycle, that in which strife is 
gradually breaking up things—at an earlier stage of the differentiation of 
the ‘sphere’ than animals, FE, held this because he had observed that 
the two sexes are united in the same organism in plants (Aetius Placifa 
v. 26, Doxogr. Graec. 438, R. P. 172 ’E. rpira 1a Sévdpa rav Cow éx yijs 
dvadivai dro... . da St ovpperpiav THs Kpdcoews TOY TOU dppevos Kai TOD 
Oreos repréxey Adyov), whereas they are divided in animals. He held, for 
the same reason, that in the half of the cycle to which our world belongs 
the first animals were bisexual (Fr. 61, R. P. 173 b pepecypéva rH pev ar 
dvipav, | ry St yuvatxodun, Fr. 62, R. P. 173.¢ obAodveis pev rpara ru7oe 
xGoves éfavéredXov), though these creatures, being sterile, did not survive. 
It is on this that Plato has based the humofous myth of the subsequent 
bisection of these beings by Zeus, which he puts into the mouth of 
Aristophanes in the Symposzum. Timaeus regards the anatomical and 
physiological differentiation of the sexes as only arising in his second 
generation. His own yryeveis, like the burlesque on the conception put 
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into the mouth of Aristophanes in the Sympostum, have not the distinction 
of sex. (They are called dv@pwro., but they are not supposed to have the 
anatomy of a male human being of to-day.) This fits in exactly with 
the Empedoclean theory. The one point in which T. does not follow 
E., though he may quite well be following some forgotten cosmogony, is in 
making these earliest animals human. (The bisexual character of the 
ynyeveis reappears in the myth of the Polsticus (p. 271) along with their 
vegetarianism, and is therefore a genuine feature of old cosmogonical 
tradition.) The point to be grasped, then, is that we are still on the 
ground of Empedoclean cosmology. 

7784-5. Gras iSdacs xat aicOyceow. idea, ‘shapes’, ‘ figures ’, may 
be taken to refer particularly to visible form, but probably means nothing 
more definite than ‘ qualities’, ‘characters’. As for the aio@joets, we are 
told below that plants feel pleasure and pain ‘along with appetites’. But 
they have no dogaz, i.e. they have nothing which we should call ‘ percep- 
tion of objects’; that, in Platonic language, is Sega per’ aicOyncews. So 
the thought is that a plant can e.g. feel hungry or thirsty and can enjoy 
nutriment, sunshine, &c. (‘every flower enjoys the air it breathes’), but 
no more. Empedocles seems to have gone further in attributing Yuyxy to 
plants ([ Arist.| de Plantis A. 815° 15 ’Avagaydpas pév ovv xai ‘EpredoxAns 
ércOvuuia Tavra xweicOa A€yovow, atoGaverbai re Kat AvreicOar Kai WerGa 
SiaBeBaotvra, EGP 241). As for the statement of the de Plantis 
(815> 11)}—a retranslation from Latin of a translation from Arabic of a 
work falsely ascribed to Aristotle—that Empedocles, Anaxagoras, Demo- 
critus all ascribe ywaors and vots to plants, it does not mean much. _ For, 
as Aristotle expressly said (de Anima T. 427% 21), E. (R. P. 177) and the 
apxato. in general did not distinguish ro dpovety, ‘thought’, from ro aigéa- 
verOat, ‘sense’ (ot ye dpyator 76 ppovety ai TO aia Odver Pat Tavrov etval pacw, 
womep kai EyredoxAns cipyxe, “ rpos rapeov yap paris aeferar avOpwrracce ” 
xtX.), and the same thing is probably equally true of Anaxagoras (at 
least this is suggested by Arist. de Anima A. 404>1, R.P. 154 b°A. 8 
qrrov duacadet wept avtrav’ modkAaxovd pev yap TO aitwov Tov KaXas Kai 
6pOas rov vovv A€yet, érépwht S€ rovrov elvac thy Yuxyv’ ev arace yap 
imdpxew abrov Tos Cwors, Kai peydAos Kat pixpois, Kat Tipiows Kat aripore- 
pots) and of Democritus (Arist. de Anima A. 4049 27, R. P. 204 b, where 
it is said of him arAds ravrov [sc. dyot] Yuynv Kai vow’ Tro yap aAnbis 
elvat To hatvopevov’ 66 Karas roujoat tov “Opnpov as “Exrwp xeir ddXo- 
gdpovewy). As the distinction between thought and sense had been insisted 
or by Alcmaeon, there is no anachronism in making T, depart here from 
Empedocles. What he says amounts virtually to Aristotle's doctrine that 
plants have only the Operrixyn Yvyy, are just so far alive as to be able to 
assimilate nutriment and to grow, except that T. assumes that this degree 
of life is attended by pleasure and pain, and that he calls the plant’s 
tendency to reach out after nutriment and turn to the light ér@uyisa, 
whereas Aristotle regards the whole of the plant’s activity as un- 
conscious. 

7725. 00’ etepov Loov elvar. In giving the name {wo or an:mail, to 
the plant T. appears to be simply following the terminology of Empe- 
docles, if we may trust the de Plantis, where it is said (815%18, in con- 


77a4—77b 6-c 3 543 


nexion with the view ascribed in common to Anaxagoras and Empedocles) 
that Anaxagoras calls them {@a. As the views of the two are treated as 
identical, it may fairly be presumed that E. also made no sharp distinction 
between {ga and dura. How far he was from doing so is visible from 
Fr. 117 (R. P. 182) where he mentions a ‘ bush’ along with a ‘boy’, a 
girl’, a ‘kid’, and a ‘fish’ among his own past transformations. Aristotle 
restricted the name féov to creatures which have sensation, and thus 
excluded dura from the class of {Ga (cf. de Anima B. 415%2 rod 8 
aig Oyrixov ywpileras To Operruxdy év Tots purois). 

7726-8. & 5) viv jpepa...dvra, These remarks are meant to soften 
down any paradoxicality which may be felt in the application of the name 
{Ga to plants by reminding us that they, like animals, have been ‘ domes- 
ticated ’, and that we use the same adjectives to distinguish the ‘ wild’ 
(aypia) from the domesticated (4mepa) with reference to both ‘kingdoms’. 
From the existing distinction of dypia and yuepa Sévdpa it is not such 
a very great step to use waidevew of the ‘training’ of a vine, shoot, or the 
like, or even to applying the word rifacds, ‘tame’, properly used only of 
animals, to trees. If you have ‘ wild’ trees (wild pear and the like), why 
may you not talk about ‘tame ’ ones? For the yewpyds as a kind of 
‘trainer ’, and so an educator of something, cf. Sophistes 219 a 10 yewpyta 
pév Kal oon wept TO Ovyrov wav cama Oepareia. 

7765-6. aicbOjoews .. . €msBupiay. What is meant by the aic@yors 
here ascribed to dura? It is not likely that aic@yous Adeia cai ddyeuq 
means merely ‘sensibility to pleasure and pain’. Pleasure and pain are 
not themselves aicOynces, but reactions to aicOnoes Or ddfae OF UroAnpes. 
Timaeus has called them aic@yra wa€ypara, ‘states connected with 
aisGnois’, but has hitherto by implication distinguished them from 
aicOnoes. Cf. 64a 4-6, where Ada and Hdovai are clearly discriminated 
from aic@yoes. Hence I think he probably means to assign to ¢ura 
actual sensations of warmth and cold, dryness and moisture. We cannot 
suppose that he credits them with the more special sensitivities to colours 
or sounds or the like, as they have not the corresponding aio@yrypra. 

77 b 6-c 3. wdoyov yap Siareke: wdvra ... yéveors. That is, the durov 
is merely worked on by external agents. Ina sense, like all things which 
have a yyy, it no doubt ‘ moves itself’. But its yvxy does no more than 
produce responses from within to the stimuli which act on the ¢uroy from 
without. As we are told below, it has not 7 t@’ éavrod xivmous as an 
animal has. Hence the plant ‘takes things as they come’. It can turn 
to the sun ‘when the sun shines on it’; it cannot look out a ‘ place in the 
sun’ for itself, as an animal would, The construction and sense of the 
clause orpadévri.—yéveots was pointed out by Zeller (Phil. d. Griechen® 
ii, 1, 731 n. §), except that he presupposes the false reading vow for 
dice in 77c¢2. ‘It is always wholly passive ; its formation (yéveows) has 
not permitted it, in the course of kind, to perceive and reflect on itself, 
revolving in itself about itself, rejecting movement from without and em- 
ploying a movement of its own.’ That is, the words drwoapéevw... 
xpnoapévw are parallel in meaning to orpaderre .. . €avrd, both clauses going 
with AoyicagGa. The ‘ formation of the plant does not allow it to revolve 
on itself’ at all, and that is why it does not ‘reflect’, So also Apelt in 
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his German version and Rivaud. A.-H. and M. suppose the meaning to 
be that the plant does ‘revolve on itself’ and does ‘reject motion from 
without’. But this makes T.’s whole theory of xivnous self-contradictor. 
It was precisely because the otpayds rejected motion from without and 
revolved wholly on itself that it was held to be supereminently intelligent. 
The point here must be that a dvroyv has nof a genuine olxeda xivnocs at all. 
All its movement in response to external stimuli is determined in character 
by the nature of the stimuli, This is not the case with the most rudimentary 
animalculae. In c2 dvce, the reading of AF Y, Par. 1812, Stobaeus 
is clearly right against @vow of W and inferior MSS. It goes as an ‘ instru- 
mental’ dative with zapadéSwxev, ‘in course of kind’. qvcw, if sound, | 
suppose would be object. accus. after xaridovre. But xaridety Pvow could 
not mean ‘to discem its ow” nature’; it would have to mean ‘to have 
cognizance of Nature’, and Timaeus would be saying that trees do not 
study ‘natural science’. Or dvow might be taken to be governed by 
mapadebwxev, but rapadidovat plow AoyioacGa, ‘ to bestow a nature capable 
of reflection’ would surely be strange Greek. (I am not sure which 
construction M. and A.-H. intend by their versions.) 

77 C6—79 a4. Taira 5) ra yd... woret pedpata. Timaeus now 
proceeds to give an account of the threefold process of circulation of the 
blood, digestion, and respiration. He is basing his account on that of 
Empedocles, apart from which it is not really intelligible. There is no 
part of the dialogue where it is more important to remember that Plato 
is either reproducing or imagining a fifth-century doctrine founded on the 
theories of an eminent fifth-century man of science, not constructing 
a novel hypothesis of his own. If we forget this and insist on judging 
the speculation on its own merits, we do Plato a real injustice. Galen, 
who discusses the subject in the eighth book of his de Auppocratts ef 
Platonis placitis, attempts to take this point of view and finds himself 
driven, in consequence, to charge Plato with inexcusable incoherency and 
carelessness. If we imitate Galen in our neglect of the dramatic character 
of the dialogue, we shall, I believe, be forced to accept his condemnation. 
But if we remember that the speaker is a fifth-century contemporary of 
Empedocles, under the influence of that thinker, we shall find that the 
whole theory is dramatically appropriate. What is essential is to under- 
stand that the whole theory starts from the poem of Empedocles, and 
that the peculiarity of E.’s doctrine was that he regarded the circulation 
of the blood and respiration as one single great organic process. The 
key to our passage is E.’s view that we inhale the air not merely at mouth 
and nostrils but through all the mépo: in the skin (to use Galen’s phrase, 
by dcamvoy as well as by avarvon), and that the regular alternation of inhala- 
tion and exhalation, or rather, as he and T. would say, of exhalation and 
inhalation, is an effect of the systole and diastole of the heart and the 
arteries. To appreciate T.’s account of the combined processes of digestion 
and respiration it is indispensable to have a clear understanding of this 
theory of Empedocles, though, for convenience, we may defer a study of 
it until we have heard the anatomical details about the path of the blood- 
vessels which irrigate the body. 

7707-8. Swwxétevoav . . . dxetods. The higher powers provided our 
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body with a system of channels ‘like the runnels in a garden’. In 
a denuded district like Attica, a kitchen-garden must be artificially 
watered, (The same consideration explains why provisions about the 
rights of farmers to cut such channels, and the restrictions necessary to 
prevent a man from diverting a- watercourse to the detriment of his 
neighbours, are treated at such length in the Zaws.) The two main 
‘channels’ are, no doubt, the two which are always dwelt on at length 
in similar descriptions in the Hippocratean writings, the peydAy pAdy— 
really dprypia, or aorta—and the xotAn pAa) or vena cava, (We must 
remember that the distinction between arteries and veins was not clearly 
drawn until it was established by Praxagoras of Cos at the very end of 
the fourth century ; it is still unknown to Aristotle. Praxagoras himself 
wrongly inferred from the absence of blood in the arteries after death 
that it is also absent in life, and supposed these vessels to be channels for 
avevpa taken in from the surrounding atmosphere.) Plato and Aristotle 
both rightly regard the arteries, called by them @Aéfes, as containing 
blood, though Aristotle supposed the blood in these ‘ veins ’ to be mingled 
with what he calls wvetyza, the vapour produced by the internal heat of 
the body from the blood. (See Martin, n. clxiii.) It is this same axvetpa 
which, under the name of ‘ animal spirits ’, plays so prominent a part in the 
physiology and psycho-physics of Descartes. Galen, throughout the de 
Hippocratis et Platonts placttis, is eloquent about the error of Praxagoras 
and the numerous physicians who had adopted his theory. His own view 
is that the arteries contain blood which is mingled with fwrecdv wvedpa, 
elaborated by the heart, but he distinguishes this ‘animal spirit’ carefully 
from the yvyixov wvetpa which is elaborated in the ventricles of the brain 
and conducted thence down the nerves to the sense-organs and ‘ volun- 
tary’ muscles. The true nature of the circulatory process, it must not be 
forgotten, was a discovery of the seventeenth century a.p., only finally 
completed when Malpighi actually discovered under the microscope the 
‘ capillaries ’ whose existence Harvey had postulated. The mere anato- 
mical structure of the venous and arterial systems had been carefully 
studied in the fifth century. In the Hippocratean corpus there is an 
elaborate account at the end of the wepi duos dvOpwrov (Ktihn i. 364-6) 
and another in the wepi rorwy trav xat dvOpwrov (Kihn ii, 104-7). 
Aristotle, before giving his own account, in A/tsforia Animal, T. 513915 ff, 
quotes three earlier descriptions, one from Syennesis the Cypriote, a second 
from Diogenes of Apollonia (Diogenes Fr. 6, Diels Fr. d. Vors.* i. 427-9), 
and a third from ‘ Polybus the nephew of Hippocrates’, This third des- 
cription is precisely that of the wept dicws dvOpurov. (Galen, however, 
vigorously denies that the account represents the doctrine of the school of 
Cos, and is anxious to reject it as an unscrupulous and inept later interpola- 
tion.) Aristotle complains strongly of some predecessors, of whom Polybus 
appears to be one, who had tried to make the brain the dpyy rav dAeBav. 
(On the whole subject I may refer to the notes in Professor D’Arcy 
Thompson’s version of the Historia Animalium.) Aristotle, like Timaeus, 
regards the heart as the centre of the whole vascular system, which he 
describes fully though with some remarkable confusions. (For example, he 
appears not to have distinguished the aorta from the pulmonary artery. 
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For a true description of the peydAy dAay, or aorta, and the vena cava see 
Huxley Lvementary Lessons in Physiology ii.) The analogy from the 
watering of gardens seems to have been a standing | one. Cf. Hippocr. 
Tept dpxav (or capKév), Kithn 1 1. 435 dpScpeva yap tro THs Tpopys augeras 
éxaorta, TO Geppov Kat 70 yuxpov Kat Td KoAA@OES Kat TO Aurapoy Kal TO 

AUK Kal TO WiKpov Kal Ta GoTéa Kat Ta GAAG fvpmavra. ¢ oxoca, év TO dvOpury 
evn (? |. éu), and for the garden, Hippoct. rept Xupiov, Kiihn i. 128 wormep 


Toit SevSpourw 7 7 Yi ourw Tout {worw 9 yaornp Kai Tpéper Kai _Geppaive 


Kat yoxet. yoxet pay Kevoupevn, Geppaiver Sé wAnpovpern. worep 7 
Kompevopevn Xemavos Oepuy, ovrw Kal y Kolm. Acloser parallel i is Aristot. 


de partibus Animal, T. 6688 13, which seems to be a reminiscence of the 
present passage, focxe 5 womrep Ev Te Tos Kyros ai tdpaywyiat KaTacKeva- 
Covras aro pias apyns kal ™HYyTS els roAAovs OxeTous Kai GAAovs dei zpos To 
wavTy peradwovat . . . TOY aUToV Tpomov Kal 4 puors TO alpa Sta wayros 
@YeTEVKE TOU Tuparos, ered) mavros VAY wépuKe TOUTO. 

7742. Sibupov. If we read the singular (with F W Y A’) as against the 
d.dvpouvs of A, we must regard the position of the adjective as due to 
‘hyperbaton ’ (s0 rightly St. and M.). ‘They cut two veins as chan- 
nels... even as the body is a twofold thing with a night and a left.’ If 
we retain the &dvzovs of A (so A.-H. and Hermann), I do not see 
how we can well avoid inserting a conjectural (Sévjov) after it. Worst of 
all seems the reading of Bekker and the Zitrich editors who print dcdvpor 
with a comma after it, if this is anything more than a printer's error. To 
construe it, we should have to suppose Siduzoy to be in apposition to 
ddr€Bas, ‘a twofold thing’, and then, I think, as with édvzous, insert 
another didupov to go with the following clause. 

77.4 3-4. nai rdv yévipoy...pueddv. It ought to be needless to mention 
that xa here is not ‘and’ but ‘also’. 

7745. éni xdtayres. T. seems to suppose that both the aorta and 
vena cava run downwards throughout their course. As M. is careful to 
explain (n. clxiv) this, if it is what is meant, is false anatomy. Contrast 
the words of Diogenes of Apollonia (Fr. 6 ap. Aristot. Historia Animal. 
Yr, 5t 15 32 ff. abrat reivovct dua THs KotAias Tapa. THY vurTLatay axavbay, 7 » per 
€rt befed [vena cava] § 9 8 éx dpurrepa oe eis TO oreAy é éxarépa Ta wap 
éauTy, Kat avw cis THY KepaArny mapa Tas KAcldas bia Tov opayav. But one 
may say in excuse for such an oversight what Galen says (de Hippocrahis ef 
Platonts placitis viii. 701 [Kiihn 696]) about another matter, tows ovx 
novvaro rept TOV ToLovTWY axp_Bas duedOeiy eusreipias Seopevwv, avrds ovn dv 
TpiBwv Tay épywr THS laTpiKHS, Kal KATA TOUTO ETALVElY AUTOY TPOTHKEL, TEpi wr 
axptBas ovx nrictaro, pyde émyeipyoarta A€yew. It is worth noting that no 
further details are given about the vascular system, though Plato could 
easily have borrowed from the fifth-century descriptions. It looks as 
though Galen were right in supposing that he purposely avoided the 
dangerous use of borrowed information. 

77 © 1. mwhéfavtes Sietoav. That is, at the neck the dAcBes are crossed 
through one another, so that two results are obtained. The head is lashed 
firmly to the body. (This has to be secured by the decussation of the 
reBes because the vedpa are absent from the head.) Also there is 
a communication kept up between the brain as a whole, the centre of the 
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sensory system, and both sides of the body (e 5 Kat 87 wat ro Trav aicOncewy 
aa0os xr.) The object is to ensure that sensations from one lateral 
half of the body shall not go on independently of those from the other, 
and so to preserve the unity of the subject of sense-perception. The 
whole Acyiorexdy is to be aware of what is e.g. within the range of either 
eye or ear. Ate6 dadyAov is now known to be the reading of F as well 
as of Galen and the corrector of A, and this gives it superior authority as 
against the d:adcdopevoy of inferior MSS. The impossible d:adiddy of A W Y 
would readily arise from a confusion of A and A; a ‘correction’ into 
d:adidopevoy would then follow as a matter of course. Tr. ‘that sensation 
from the parts on either side might be published to the whole body’. 
A creature like the chameleon is supposed to be able to be at once awake 
with one lateral half of the body and asleep with the other. The gods 
were anxious that this should not be so with man, but that sensations 
originating in either lateral half of his frame should serve as stimuli for 
appropriate reaction of the whole body. Timaeus is again following the 
medical science of his age. Cf. the famous description of the veins by 
Diogenes of Apollonia (Fr. 6, Fr. d@. Vors. i. 427, Aristot. Astoria 
Animal, T. 511» 30 ff.), which opens with the words, ‘the veins in man 
are arranged thus: there are two chief veins; they pass through the cavity 
of the body (8:a ris xoAcas) along the spinal column (apa ryv vwrialav 
dxav@ay), one to the right [the vena anal, the other to the left [the aorta ], 
each into the leg on the corresponding side, and upwards to the head past 
the collar-bone through the gullet. [D. then goes on to describe the 
minor PA¢Bes and resumes, Arist. op. cit. 512" 20.} Those which go to 
the head through the gullet are seen as large (gaivovrac peydAas) in the 
neck ; from the end of either many branch off tothe head (cyifovra: eis rHv 
xepaAnyv), those from the right going to the left and those from the left to 
the right (ai perv ex rav Sefiav cis ra dpiorepa, ai 8° éx Trav dpurrepay eis Ta 
defia) ; both terminate against the ear (reAevraar 5é rapa 70 ovs éxarepat). 
What D. has in view here, I understand, is the course of the jugular 
veins, and T. seems to have the same facts before him in his description 
of the interlacing of the split ends of the two main ‘veins’. Plato will 
be basing the statement on the account of Diogenes or a similar one. 
T. clearly assumes that it is along the ¢AéBes that the effects of stimula- 
tion of sense-organs pass to the brain. Here he is mistaken, though it 
is interesting to remember that it is the subdivision and decussation ot 
the fibres of the optic serve at the so-called optic chzasmus which ensures 
that in man the fields of vision of the two eyes shall overlap so nearly as 
they do; and that in general there is a ‘complete crossing or decussation 
of efferent (voluntary) and afferent (sensory) nervous paths ‘ between the 
brain and the peripheral organs *. (Huxley Evementary Lessons in Physiology 
xi, § 21). T. is also wrong about the supposed lashing of the head to 
the trunk, as Galen remarked in his commentary on the dialogue ; ‘elle y 
est assez liée par la colonne vertébrale, les muscles du cou, et les 
ligaments, les tendons et les aponévroses, qui attachent ces muscles 
d’une part aux vertébres supérieures et aux épaules, d’autre part au bas du 
crane ’ (Martin, n. clxv). 

711©7—79 a4. 1b 8 dvreiOey H5n... woret feduara. The detailed 
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account of respiration and circulation is made difficult to understand by 
the fact that Timaeus illustrates his meaning from the construction of 
& xupros or fish-trap. This would be familiar to Plato’s readers, or at any 
rate they could easily inform themselves about it, but we have to discover 
what we can of the construction of a Greek fish-trap from T.’s own 
allusions, and his language is not free from ambiguities. Moreover, it is 
possible that Plato himself had no expert knowledge of the subject, so 
that one cannot be sure that a particular interpretation must be wrong if 
it can be shown, as C. W. says it can be in the case of A.-H.’s interpreta- 
tion, that the trap ‘ would never catch a fish’. Perhaps T.’s trap would not 
actually catch any fishes either. There are two main interpretations of the 
details, that of Galen and that of Martin, Galen’s being contained in the 
fragments of his commentary, and Martin’s given in n. clxix of his edition 
(vol. li, pp. 334-9).' A.-H. professes to follow Galen as against Martin, 
and this gives rise to a severe attack by C. W. on his treatment of this 
part of the dialogue (C. W., pp. 68-79). One main point of the attack, 
the allegation that A.-H. wrongly asserts that there is anything in the 
original Greek text of this part of Galen’s commentary which is not 
equally to be got out of the Latin version of Gadaldinus on which M. 
had to depend, does not concern us. C. W.’s other contentions that 
Galen’s view of the general structare of a xipros is wrong and M.’s right, 
and that the diagram of a xdvpros on p. 292 of A.-H.’s edition, is un- 
consciously adapted to M.’s theory and not to Galen’s, are relevant. 
I do not think myself competent to have an opinion about the way to 
make a practical fish-trap. But the general outlines of the theory of 
respiration and circulation propounded can, as it seems to me, be fairly 
well made out from what T. says. I shall therefore attempt simply to 
discover his meaning by a careful examination of what he actually says 
about the physiological processes, and shall, as far as possible, avoid 
committing myself to assertions about the structure of xvipro. After all, 
as we have never seen a Greek xvpros, we are more likely to be successful in 
discovering what it was like from T.’s comparison of it with the machinery 
of respiration as conceived by Empedocles, than to throw light on his 
views about this machinery by speculations about xvpros. 

78 AI. wpodvopodocynodpevos Td Todvde. We are to start with a postulate 
assumed by agreement. We make a ‘likely’ urdfeors which we are not 
proposing to demonstrate. Our trro@ects is to be that a complex of small 
particles is impervious to larger ones (oréye ra pei{w), but a complex of 
larger particles is pervious to smaller ones. The smallercan get in and out 
between the larger ones, but the larger cannot get in and out between the 
smaller. oréyewv, a 2, means to ‘ keepin’ or to ‘keep out ’ according to con- 


1 The fragments of Galen’s commentary were first published in a Latin version by 
Gadaldinus in the Giunta edition of Galen in Latin produced at Venice in tg50. 
The version of Gadaldinus was afterwards reproduced in the complete Graeco-Latin 
edition of Galen by Chartier (Paris, 1679, Tom. V). Gadaldinus described his source 
as a Greek MS. which he had found in Italy. The Greek was apparently lost from 
his time until the same MS., or one copied from the same original, was rediscovered 
by Ch. Daremberg in what was then the Bibliotheque Royale of Paris. Daremberg 
issued the Greek text with a French version and valuable notes as Fragments de 
Galien sur le Timée de Platon, Paris 1848. 
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text. A roof oréye, keeps out the rain, and that is why it is called a oréyy; 
a pail oréye, keeps in, the water inside. Thus to give the precise 
sense of the verb we have to use an expression like ‘to be impervious 
to’. What we postulate, then, is that the finer the particles of a 
complex, the smaller are the distances between adjacent particles. Then 
it follows from the smallness of the particles of fire that they can per- 
meate any texture made of particles of air, water, and earth, or of com- 
pounds of them. Note that it is implied that there is xevov, an empty 
interval, between the adjacent particles of any texture. If all motion were 
motion in a plenum, it would be absurd to begin a discussion with 
a postulate about the conditions of permeability. 

78 aG. xai wepi ris wap Hpiv nowdias. We apply our postulate to the 
case of the human «oda, which here must be taken to mean not the 
‘belly ’, but the whole ‘cavity’ of the body (exactly as ‘ cavities ’ in various 
parts of the body, e.g. the ventricles of the brain, are called xotAiae by 
medical wniters). It oréye, keeps in, the food and drink it receives, but 
it is permeable by fire and wvevya, air-currents. (Its walls are made of 
aoapé and other compounds which contain the grosser ‘ roots’, as we have 
already been told.) God therefore made use of fire and air, which can 
get in and out through the walls of the cavity, to ensure the ‘ irrigation’ 
of the vascular system from the xoAia, which is thus thought of as 
a central ‘reservoir’ or cistern. That is, he employed fire and air in the 
way which is just to be described, to bring about the process of respira- 
tion, and the object of respiration is to ensure the distribution of the 
blood formed by the digestion of our food through the ¢Aé€Bes to the 
whole of the body. (The formation of this blood itself will be described 
in a subsequent section, 80d 1 ff.) 

78 b 3-7. wrdypa ... wAdyparos. What God did was this, (T. has, at 
an earlier stage, ascribed the making of the body and all that is mortal 
in us to the ‘created gods’, on the plea that ro @vyrov would not have 
been @ryroy at all if it had proceeded directly from the hands of the 
supreme God. Passages like the present show how far he is from 
meaning his polytheistic phrases to be taken au pied de la Ielire.) He 
made a kind of net of fire and air like a xipres, a wicker pot or trap for 
catching fish. (We may think, if we like, of an eel-trap or a lobster-pot.) 
At its mouth (xara ry etcodov) this ‘pot’ has two éyxvpria which open 
into it, and one of these éyxvpria itself has a double outlet (dcérAcSer 
Séxpovy). From the eyxipria he stretched a set of ‘cords '—the drereé- 
varo shows that this rather than ‘reeds’ or ‘rushes’ is the meaning of 
oxoivovs in b6—in every direction to the surface of the main xvpros. 
He we find ourselves at once beset by uncertainties. The word éyxvprioy 
seems to be known from no other source, so that its precise meaning is 
not independently fixed. But we have two clues to guide us. The 
derivation of the word shows that it means ‘something which is in 
a xupros’. Galen also says in his commentary that éyxijpria are struc- 
tures within a xvpros, of the same character as the whole but smaller. 
That is, they are ‘pouches’ within the main enclosure. Galen himself 
may be merely inferring this from the words of our text, but we can 
readily see that he cannot be far wrong. A xvpros would be pretty sure 


550 NOTES 


to have some such interior pouch or pouches in order to make the escape 
of a creature which had got into it difficult. We are not entitled to 
assume that the resemblance of the structure described by T. to a mipros 
goes further than this similarity in being a woven bag with another smaller 
bag of the same kind inside it, opening at the same outlet. There are 
two such ‘ pouches’ in the present case, and we shall see directly that one 
of them, that which is itself ‘bifurcated’, is meant for the respiratory 
system with its two openings, the mouth and the nostrils, while the other 
stands, to put it loosely, for the digestive apparatus, which opens only by 
the oesophagus into the mouth, We are not to assume that there need 
have been any such complexity about an actual x’pros intended to catch 
lobsters. The mere provision of one inner pouch would probably meet 
the fisherman’s necessities. As for the cyotvo, they pretty clearly stand 
for the whole system of blood-vessels running through the respiratory 
and digestive apparatus, so that there is, so far, no great obscurity about 
the thing symbolized. Galen is careful to tell us that nothing answering 
to the cyxoivo. is to be found in a real fish-trap; Plato has put in the 
‘cords’ as an imaginary counterpart of the vascular system in the human 
body. (Daremberg, p. 22 rovrov ro dvdXoyoy ovKéTt Kata TOUS TaY GALéwr 
€orTt KUprous’ amo Tav éyxupriwy yap mpos TO TOU weEpLéxovTOS KUKAOU TAEypa 
cxotvos ovdepia SujKet, Kevod rou peragy wavros ovros’ év yyiv Sé dSunxovoew 
€x TE THS KOLAias Kal TOD mvevpovos eis Gray TO Topa péypt THY écXaTuY 
GUTOU TEepaTwy éxTOos GpTnpias kat PrACBes, Gs eixaLer cxoivos awd Twv éyKup- 
Tiwy mt Tov KUpTov ExTELvopevats. 

78 b 7-c 2 1a pév ody evdov . . . depoedh. Next we are told that 
drayta Ta, évdov Tow wAoKxavov are made of fire, but the pouches (éyxvpria) 
and their containing envelope (ro xvros) are of air. Here the serious 
divergences of interpretation begin. Exactly what are the awavra ra 
évdov tov mAoxavov? St.'s view is that the whole wAéypua Of xipros and 
éyxvprua means simply the lungs, oesophagus and /rachea, and that the 
évdov tov mAoxavov Means the interior of the lungs. M. says that the 
intérieur de la masse is ‘ espace occupé par la substance méme du corps’; 
A.-H. has a theory derived from Daremberg, that what is meant is the 
‘inner coat’ of the xipros, i.e. that the xipros has two layers or folds, 
and that the inner of these is made of fire, the outer of air. This last view 
seems to me, as to C. W., to be wrong, since there is not a word in the 
text to suggest that the ‘envelope’ has more layers than one. St., I 
presume, means us to construe the genitive rod wAoxdvov as partitive, ‘all 
that part of the wAdxavoy which is within’. To this there seem to be 
two objections. Asa mere point of grammar, it is almost impossible to 
Separate rov mXoxdvov from évdov, and if the genitive depends on évdor, the 
words cannot well mean anything but ‘ the con/ents of the wAcxavoy, just as 
Ta. €voov THs oixias WOuld naturally mean not ‘the inner surface of the house ' 
but ‘ what is inside the house’. Also it seems to me that St., and some 
recent translators who adopt his view, are wrong in supposing that the 
adoxavoy is meant for the lungs, gullet, and windpipe. I agree with M. 
(and A.-H.) in holding that the wAéyya must be rather differently in- 
terpreted in the light of the Empedoclean theory. At the same time 
I do not think M.’s interpretation, as distinct from his translation, really 
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expresses what T. means to say. My own interpretation will appear in 
the sequel. At present we are concerned simply with the question of 
rendering, and must, as I believe, be content to take it as certain that the 
network of both the main «pros and its éyx’pria is made of air, the 
contents of the ‘ envelope’ of fire. 

78 C 2-g. Kai AaPav adrd . .. tpdwor rordvBe. The {Gov is supposed to 
be already formed (16 wAacGévre Caw). This seems a good reason for not 
identifying the xipros which is now to be ‘put round’ it with the lungs or 
any other part of our anatomy. We can hardly suppose that T.. would 
regard the {wor as already wAacGe if it had yet to have the lungs put into 
it, not to mention that we have been told of their formation a good while 
ago.' As a further point, wepeéornoe might mean ‘put round on the 
inside ', but where there is nothing in the context to suggest this inter- 
pretation is much more naturally understood to mean ‘put round on the 
outside ’, and it would also be a strange way of speaking to talk of the 
lungs as though the interior of the thorax were ‘coated’ with them, as 
the walls of a room may be coated on the inside with paint or wall- 
paper. | 

78 C3. To pev tay dyxuprieoy. Here M. certainly went wrong on 
a point of Greek, and the error has infected his whole conception of the 
xupros and its pouches. He took ro pév trav éyx. to mean ‘one of the 
pouches ’ (the genitive being partitive), whereas it clearly means simply 
‘the pouch-contrivance ’, the ro 5€ of c 5 4/ra being antithetical not to 
ro pev but to the Odrepov of the same line. A.-H. is wrong in saying that 
we are to supply wAcxavoy with rd pév. St. has explained correctly ; ro 
Tay éyxuptiov per periphrasin dictum pro ra éyxipri. ‘The pouch-affair 
he inserted into the mouth.’ 

78 C4. Sewdod Se cvros adtoi. Sc. rod trav éyxupriwy, ‘and as this con- 
trivance had two parts’, referring to the former statement that there are 
two éyxvpria. M.’s mistake about the ro pév in the preceding line led him 
further astray into supposing that one of the two pouches is itself double. 
We must be careful to avoid following him in this slip. 

780 4-5. xatd pev... Odrepov, ‘he let the one (6arepov) down into the 
lungs by way of the windpipe’. dprypias is plural apparently because of 
the way the trachea spreads out into the bronchial tubes to right and left. 
Note again that the wAejpwrv is spoken of as already there when the 
‘pouch ’ is inserted. This éyxvprvov is, of course, the respiratory one. 

78 c 5-6. 13 8° cis Thy xothiay wapd tas dprnpias, ‘ but the other into 
the belly alongside the windpipe’, i.e. by way of the oesophagus 
or gullet. This is the éyxvprov which is directly connected with 
digestion. 


1 The order of exposition is logically determined by the fact that the whole double 
process of respiration and circulation is regarded as subservient to the digestion of 
tpop~n. Hence we have first the account of the human frame, then the mention of the 
vegetation which was its original spo, and only in the third place the description of 
the complicated processes by which the concoction of rpop# is ensured, It is a con- 
sequence of this arrangement that nothing was said about blood in the section 
describing the making of odpf, vevpa, and other constituents of the body. The account 
of the composition of alua is deferred until we come to the theory of the way in which 
the supply of it is kept up. 
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78 c 6—d 1. 1rd 8 drepowy .. . dvawdnpodoGar. ‘The other he split and 
allowed both parts of it in common an outlet by the channels of the nose, 
so that when the one part was not working by way of the mouth, all its 
currents too might be replenished from that source’ (i.e. from the 
Opening provided in the nostrils), 76 érepov must mean the same thing 
as the preceding @drepoy, the first-named pouch, which has a doubie 
entrance. The entrance to the bag let down into the lungs was made 
double, and both its necks were further given a common discharge through 
the nostrils. This implies that not only do the lungs communicate with the 
nostrils as well as with the mouth, but that there is a further communica- 
tion between nostrils and palate; hence we can not only breathe in and 
out through the nose as well as through the mouth, but besides this, air 
which is coming out at the mouth may, if that exit is closed, get out at 
the nostrils. The object of this communication is that we may be able 
to breathe freely even when the mouth is e.g. occupied in eating and 
drinking. The clause ro pépos . . . xowov is inserted because it is not the 
fact that we can only expel through the nostrils air which has entered 
that way. The exit by the nostrils is a ‘common’ one for air which has 
been inhaled in either way. The @drepoy of c 8, as we see from the 
context, has nothing to do with the previous uses of Q@drepoy in the 
Sentence. It means one of the two exits which have been now provided 
for that éyxvpriov which was formerly spoken of as Oarepor. 

78 d 1-4. 1d Sé GAdo xdros .. . dwoinoey. ‘The envelope in general ’, 
as contrasted with the éyxvprua. ‘He made the envelope of the xipros in 
general grow round all the hollow part of our body.” wepiéhucer, like 
mepieatnae, could only naturally be said of something which ‘ grows 
round’ from outside, as the bark, e.g. does round a tree; and as we see 
immediately below in d 5, the wzAé€ypa, which is identical with the xiros, is 
expressly said to move alternately into and out of the body. Thus its 
original position is plainly immediately outside the body, though its 
¢yxvpru. or pouches are made to go down into the lungs and belly. Also 
we have been told that the zAéyua is made of air. Here it is clear that 
those who suppose the xvpros to be the lungs and their connexions cannot 
be right. The air immediately outside the hollow trunk of the body and 
contiguous with it must be what is meant by the network of the fish-trap ; 
the statements made about this network admit of no other coherent 
interpretation. This was nearly the view taken by Galen. Galen’s words 
(Dar. 24), which are given as a comment on 78 b 4-c 2 ra pév ow... 
depoedy, are as follows: rov wAoxdvou A€yeat viv GAov TOU TH KUpTw swapa- 
mrnotov, éredy torw évdov abrov xai ra tyxipria, BovAerar 5¢ THY weprexo- 
pevnv bro TovTwy ywpay depoedy padAov trdpyew 7 wupoedy’ 5a rovro 
mpooeOnke Tw Tept TOU TavTOs TAOKAvoU Adyw “Ta éyxiprua... depoedy ". Ta 
pev ovv éyxupria mpodyAws éort rowatra’ Kev yap xwpa povoy dépa wept- 
€xovea xara Tov Owpaxa paiverat, ro Sé KUros ovKert wpodyAov Gwrep (1% mareg. 
Orws) depoedés eipytat’ Soxel yap éx Tov KUTos dvoparos ws by onpaiver Ou 
(marg.; MS. tn lext. evonpatverOar) 76 copa wepi obxrep Gy 6 Adyos yévy7rat, 
daiverar 6¢ pdxecOat TovTo Trois mpoeipypevols, et ye TO OVp ay KUTOS Tow 
Kuptov aupmAnpovra did Te Tov éyxupriwv Kat ToU peragy mavTds .. . xaTa- 
Atrrocro Gy ovy voeiy yas TO KUTOS TOU Kiprov Acyopevoy aire TO éLwHer 
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avrov wAéypa’ TovTo yap éort TO THY ovciav GANnV Tov KUprov GuVoTavoY' 
Gomwep ovv TO peraky Tovrov Te Kai Tov dyxupriwy évootpev ro wupos émixpa- 
TOUVp{EVOV, OUTWS UT aépos ErcxparetaOar xpy vonoas TO eLwhev avrov répas, 
Grrep éatiy avro Td KUTOS TOU oWAdyyvov, Touro 8 av év Hpyiv ein 1d Séppa, 
Wuxpov trdpxov ds Ta weptexopeva ... (here follows a small lacuna in the 
text) rovro (MS. rovrw) avvexés ta wépié dépe’ at pot Soxet BovrAcrOar 
SnAowvy rov wepixeipevoy aépa Toy Wavovra Tov mAoKavov pépos TL Kal avToy 
etvas Tou Kiprov. Galen’s explanation, followed by Daremberg, seems to 
me right in spite of the fact that C, W. (p. 78) calls it ‘peculiar’ and 
apparently rejects it, though without any indication of his own interpreta- 
tion. Those to whom the conception seems paradoxical are apparently 
only surprised by it because they forget the peculiar theory of Empedocles 
which the whole picture presupposes. Galen approves of the view that 
air and fire are the instruments which effect digestion and circulation, but 
objects to the description of the wAeypza, on the ground that he dislikes 
the notion of an atomic or granulated structure of matter; de Hippocratis 
ef Platonis placitis viii. 712 (Kuhn 706) ro piv oty dépa xai mvpt xpyobat 
THY pvow mpos re Tpop7s aipatrwoiy te Kai avadocw dphas cipyras’ TO 5é 
é€ atrav wAéypa yeyovévat kai py da GAwy Kpagw ovxére ératva, Kabarep 
ovde TO wip dvopalew avrdv, evov, worep Immoxparns, Eudvrov Meppov. 
The contents of the wAcdxavoy will thus not be exactly, as M. says, the 
space occupied by the solid mass of the body, but the fire which lies 
within the envelope of air contiguous with the mass of the body. Apart 
from this his view of what was meant by the wAdxavoy and ra dydov rod 
wAoxavov will be correct. 

78 d 2-4. xai wav 8) tolro... éwoinoey. A.-H. seems to me to mis- 
understand this clause and consequently to miss both the fundamental 
agreement of the theory with that of Empedocles and the point of 
Aristotle’s criticism of it. He translates dre aépa dvra, ‘ because it (sc. wav 
rovro) is air’. This implies that oyra is accus. masc. sing. and refers to 
rovro, being attracted from the neuter dy into agreement with the gender 
of the complement dépa. The context demand that éyra shall be neuter 
pl. referring to ra éyxvpria, ‘ because /Aey are air’, wav rovro flows into the 
pouches without difficulty because they are made of air. The ‘envelope’ 
itself is air too, and its contents are fire. Thus there is nothing to pre- 
vent the air of which the ‘envelope’ is made, and a forsrort nothing to 
prevent the fire within it, from permeating the éyxvprua. Consequently, we 
are free to suppose that the ‘envelope’ and its contents are periodically 
drawn into the pouches. Hence M. seems to me substantially right when 
he translates, ‘he caused all the fire contained in this envelope to flow 
gently into the pouches of air’. The important point, then, is that the 
initial step in the process which is being described is not ‘ inhaling’ air 
through the respiratory passages but the entrance of a complex of fire 
and air into the body through the wopo: generally, with the result that air 
gets into the two éyx’pria. As we proceed we shall see that this leads, in 
the second place, to expiration through the respiratory passages, and that 
inspiration only comes in at a third stage. This is in accord with the 
doctrine of Empedocles, and explains Aristotle’s objection that Plato 
mistakenly made é 4, ‘ expulsion of air’, precede eiowvoy, ‘inhalation’. 
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78d 4-e2. roré 82... ys voy. ‘And in alternation he made the 
pouches flow the other way, the network passing readily in and out 
through the body, because of its (the body’s) rarity, the rays of fire which 
stretch through the interior (of the network) following the motion of the 
air in either direction; this process he caused to go on without respite 90 
long as the mortal creature holds together.’ 

78 e 2-3. It 1s to this alternate rhythmical process that the ‘ giver of 
names’ has assigned the names dvanvoyn and éxxvon. When we compare 
the use of these words with the technical meaning assigned to them in 
e.g. Aristotle, we note two points of difference. Both the in- and the out- 
breathing are supposed to take place all over the body; we have not yet 
come to any mention of the inhalation or exhalation of air by the passages 
of nostrils and mouth, and secondly dvarvoy, which in Aristotle is the 
generic name for both breathing in and breathing out, is clearly being 
used here, like Aristotle’s more exact elomvon, for one of the antithetical 
processes, the reception of air into the body. When we come to deal 
with Aristotle’s criticism, we shall have to bear in mind that he is through- 
out using words in his own technical sense. When he says that Timaeus 
makes éxrvon precede eiowvoy, he means that expiration of air from mouth 
or nostrils is treated as an earlier stage in the complete process, of which 
we have so far considered only the initial stage, than inhalation, and this 
statement we shall find to be correct. If Aristotle, like Timaeus, were 
using the word ‘ breathing’ to mean reception of air or expulsion of air 
by any channel whatever, his criticism would be inaccurate. 

The general idea, then, is this, if we leave out of consideration questions 
about the precise construction of the fish-traps which Timaeus uses as an 
illustration. First the main xéros or envelope of air with its contained 
fire is drawn into the hollow of the body, through the zdpo all over the 
surface of this hollow, which, as he is careful to remind us, is pavoy, i.e. 
porous, everywhere. The contained fire moves in, not because fire could not 
escape through the meshes of a covering of air—we have been expressly 
told that it can—but because the motion of the particles of the containinz 
xvTos is Communicated to those of the contained fire. The first step, 
then, is that air carrying fire with it, gets into the body without being 
‘inhaled’, and makes its way into the ‘ pouches’ in the lungs and x«ouka 
Next, the pouches, being now charged with all this air, overflow, and there is 
a current setting the other way. The ‘envelope’ is driven out again. So 
far the apparatus of the lungs has had no inhaling or exhaling to do, and 
if the whole process were a simple alternation of the kind described, 
there would be no reason why the mouth and nostrils should play any 
part in respiration. But in real fact the complete rhythm is a more 
complicated affair, and we shall directly see why. 

The process, so far as it has as yet been described, becomes clearer bv 
comparison with the well-known lines in which Empedocles accounts at 
once for the rhythm of breathing and for the circulation of the blood on 
the analogy of the working of a water-clock (xAepvdpa). The xrefn‘dpe 
was a metal vessel with a narrow funnel and a broad top perforated with 
holes. In use it was set up with the funnel downwards and unstopped. 
so that the water dripped out slowly and uniformly, and its flow could be 
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used, like that of the sand in an hour-glass, to measure intervals of time. 
To fill it you invert it into the water, with the perforated disk downwards, 
taking care to leave the funnel open, so that the air in the vessel can 
escape. If you keep the funnel stopped up, the air does not escape, and 
the water will not rise into the clock. In the same way, Empedocles says 
(Fr. 100, EGP.' 219), ‘this is how all things draw in breath and give it 
out again: all have bloodless tubes of flesh stretched over the surface otf 
their bodies ’, and at the mouths of these tubes the skin is perforated with 
closely set mopo, so as to keep in the blood while a free passage is 
afforded to the air. ‘ When the blood recedes from these pores air rushes 
in, just as the water rushes through the holes of the disk of the water- 
clock when the air is allowed to escape by the funnel, and when the 
blood surges back again the air is expelled’ (ade 8 dvarvel ravra xa 
€xarvel’ mace Aidaipor | capxoy ovpryyes TUparov Kara GHpa Téravtat, | Kat 
od éri oropiots ruKwais Térpyvrat Grog | pov éoxata répOpa Siaprrepés, 
wore govoy piv (sc. the blood) | xevOew, aifepe 8’ edrropinv Siodot Te- 
tpnjoOa. | Oe ered” crorav pév araiky répev alua, | aibyp raprAdlwv 
KaTaiocerat ovdjpata papyw, | evre 8 dvabpucny, madw éxmvée, dorep Oray 
wats | xXeYvdpy raiLyot Sereréos yaAxoio .. . (the simile is then developed 
at length, and E. finally resumes) &s 5 atrws répev alya xAadaccopevoy Sia 
yvieov | Grmore piv radtvopdov amaifae pryxdvie, | aibépos evbis pedpya 
xarépxerar oldpare Oiov, | etre 5S dvabpwony, wddw éxrvee toov driccw). 
Timaeus is plainly following this account, as he adopts its two funda- 
mental points: (1) Air, in the first instance, enters the body through the 
pores of the skin generally. The mouth and nostrils first come into play 
in connexion with the expulsion of air which has got into the body, and 
this is why Aristotle objects to the whole theory, and again why Galen 
says (de Hippocratis ef Platonis placttis viii. 714 [Kuhn 708 ]) that the 
theory is rather one of d:arvoy, transpiration, than of dvavoy, respiration, 
and is consequently faulty because it neglects the fundamental fact of 
dAxy, attraction. That is, it overlooks the point that the air breathed is 
actually drawn in, for the thorax, when distended (op. cit. 715, Kihn 
708) Axe dua THs Tpaxelas dprypias avayxaius eis TO oOTdpa Tov ELwhev dépa. 
(2) It follows that E. makes breathing and the circulation of the blood 
parts of one complex process. T. has already hinted his intention of 
doing the same thing, by opening the account of respiration at 77 c 9 by 
an account of the construction of the vascular system for the ‘ irrigation’ 
of the body, and he subsequently goes on to work out the details on the 
same lines. As Bt. says of Empedocles’ theory (Greek Philosophy, Pt. I, 
Thales to Plato 73), the process is made thus to correspond exactly with 
that rhythmical alternation of ¢iAia and veixos by which Empedocles 
accounts for the phases in the life of the ovpavos at large, air playing the 
part of veixos and blood that of @uAia. Of course, the close similarity of 
T.’s theory with that of E. is no accident; it is explained by the two 
facts that E. was very much under Pythagorean influences and that T. is 


_, One of the Pythagoreans who were adherents of the Sicilian biology and 
_ Medicine. 


78e 3—79 a4. wav Se 5)... fedpara. ‘This whole action and 


: passion has come to be for our body being nourished and living by means 
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of moisture and refrigeration. For when the fire within (sc. within the 
xvros), in virtue of its connexion (ovvnppéor), follows the movement oi 
the current of breath in and out, and from time to time enters the body 
with a surge and lays hold of the food and drink, of course (4)) it melts 
them and divides them into small portions, driving them Boalt through 
the exits in the direction of its advance, and pumping them into the veins 
like water from a fountain into runnels, and so makes the currents of the 
veins run through the aqueduct (atAwy) of the body.’ The last words 
give the raison @éfre of the process. Respiration is regarded as a means 
of bringing heat—‘ fire’, as T. calls it—to bear on the contents of the 
cola, and thus producing wré{is, the digestion or concoction by which 
food taken in at the mouth is converted into blood. The process 1s, says 
T., keeping up the metaphor with which he had started, exactly what the 
proper irrigation of a kitchen-garden is to the growth of the kitchen-stufi. 
It is implied that, but for the part played by the currents of air in bringing 
the right amount of heat and no more to bear on the victuals in all 
regions of the xowAia, we should not need to breathe. The heat or fire, 
it must be remembered, is in the interior of the xipros, which sways in 
and out of the trunk ; i.e. it is really the body’s éudvurov Oeppoy or vital 
heat, but on the trd@ecrs that fire can pass through the interstices between 
the particles of all other bodies, this heat is thought of as itself due to 
particles of fire coming from without, and regularly brought into the body 
in fresh supplies through the pores along with the currents of air. The 
theory will look less fantastic if we remind ourselves that as late as 1841, 
when M. published his commentary, heat was still supposed to be a pro- 
perty of a special stuff, ‘ caloric’, so that T.’s device may be said to be one 
for keeping the interior of the body continually supplied with an adequate 
and equably distributed quantity of ‘ caloric ’. 

78e@ 4. 16 + épyow nai 1d wd@os. The process is acto or passic 
according to the point of view from which you look at it. From the 
point of view of the currents of air and fire it is an dpyoy; from that of 
our body, upon which they play, it is a wa@os. 

78 € 5. dpdoudve nai dvapuxopdve. The ‘refrigeration’ is due to the 
fact that air as well as fire is entering the body. The air brings in the 
fire which keeps up the vital heat, but the constant alternation of the 
rhythm of the process is all the time introducing cooler air into the body 
in the place of that which leaves it, and thus we escape being over-heated. 
The ‘moistening’ is the effect of the circulation of the blood. T. is 
thinking in terms of the garden metaphor again, and remembering the 
necessity of wind as well as water for the green stuff. 

78 e6. eicw xai éfw ris dvanvons iovons. Here, asagain in 79a 5 and 
elsewhere, avazrvoy is being used as the generic term ‘ respiration’, which 
includes both cicwvoy and éxxvoy as its species. Cf. Galen’s remark 
(Comment. ed. Daremberg, p. 28) on the established terminology of 
medicine : ovrwy yap Tpiwv mpaypatuy, évos pév THS clow opas, Sevrépor 
dé rs fw, xai rpirou €& duo cvyKepevor, THV pév Cow hopay Tov rvevparos 
ciomvony évopafovat, thy 5 éfw popay éxrvoyy, to 5 ef aphoty cuvGeror 
dvarrvony. 


ib. cuynpydvov, This explains why the fire does not simply slip 
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through the network of air and so fail to enter the body at all. So far 
as Our twdGeors about the permeability of all grosser structures by fire goes, 
this might happen. But just because the particles of the contained fire 
are so minute, the motion of the air will be readily communicated to them, 
and they will be carried along with it. 

78 e 7. Svarwpodpevovy of F and A? gives just the right sense, ‘ swinging 
up and down’. The current of air ‘surges’ like a wave of the sea. Cf. 
the curious theory worked out in the PAaedo (111 e ff.) about the aldpa 
or ‘sce-sawing’ of the rivers of the underworld. The rival reading 
Starpovpevov (A Y) must be a corruption, as it yields an impossible 
sense. On T.’s corpuscular theory, the particles of fire, being the smallest 
of all and having the sharpest angles, cannot be ‘ divided" by anything. 

9a 2. 8a rev df68ar. The ‘exits’ here must not be confused with 
the mouths of the éyxvprua. We have not yet reached the point where these 
come into play. We are still dealing with air which is supposed to make 
its way in and out through the walls of the trunk. The dcéfodoe are the 
‘pores’ of Empedocles which are found all over the skin. The fire 
which has got into the body is now moving backwards towards the 
entrances at which it came in, and drives the rpody which it has been 
melting and cutting up, in fact converting into blood, as will shortly be 
explained, along the ‘ channels’ in the direction of its own motion. T. is 
accounting for the movement of blood in the arteries exactly in the fashion 
of Empedocles. 

719 &25-€9. wédw 8... wapéyerat. We have yet to explain how the 
entrance of air and fire through the walls of the chest and belly sets up 
the alternate rhythm of inhalation and exhalation by mouth and nose. 
This is what is dealt with in the present section of the discourse, It will 
be found, I believe, that the theory of Timaeus is really incoherent, but 
that the incoherency is capable of a simple historical explanation. He is 
attempting to expound the doctrine of Empedocles, and this doctrine is 
itself incoherent and moreover will not really fit in with the physical 
principles of the earlier part of the discourse, which came direct from 
Pythagoreanism, The immediate point to be explained is this. So far 
as we have gone, there seems no need whatever for the provision of the 
respiratory passages through the mouth and nostrils. What has been 
described is a sort of tidal flux and reflux of the air into and out of the 
body through the ‘ pores’ in the skin, It has not been said in so many 
words whether the air which has got into the system makes its escape by 
the same way by which it came in or not, but that it can do so has been im- 
plied as the natural meaning of sucha phrase as ciow xai E£w ris dvarvo7s 
iovons, 78e6, and the dxodrovbety é éxarepa idvros rou dépos Of 78d 7. 
But the fact that whether or not air enters the body through the whole 
skin, it certainly both enters and leaves it through the respiratory passages 
is too manifest to be ignored, and some explanation of this has to be 
supplied. The explanation given by Timaeus falls into two parts. From 
7945 to 79c¢7 is concerned with explaining the mechanics of the 
process, The rest of the passage, 79c 7-e9, is concerned with the 
physiology of it. The two halves of the exposition call for separate 
treatment. 
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First as to the purely mechanical question. There are two separate 
points to be explained, (a) why the mouth and nostrils should come into 
play at all, and (4) why they serve not only for one half of the complete pro- 
cess, the expulsion of air, but for the other half, its admission as well. Itis to 
clear up this latter point that the physiological statement of 79¢7 ff. is added. 

Timaeus begins by introducing us to a curious mechanical theory of 
which he afterwards goes on to make an extended use, that of motion of 
wepiwots, or as Aristotle and later writers commonly call it, dvarepiorasis. 
The conception is of first-rate importance for any physical theory which, 
like those of Empedocles, Aristotle, the Stoics, absolutely denies the 
existence of xevoy in rerum natura. Such theories can only account for 
motion on the analogy of the motions which take place in a perfect fluid. 
Views of this kind go back to Empedocles, on whom they were forced 
by the assumption that Parmenides had been right in holding that Whad 1s 
is a plenum, but that this principle must somehow be reconciled with the 
further consideration that motion, being revealed to us by our senses, is 
an undeniable fact. The doctrine of wepiwors is a direct consequence of 
the combination of these two assumptions. If Whas zs is a plenum, there 
can still be motion, provided that when any constituent of it moves, its 
place is taken at once by something else. This can only happen in 
a bounded plenum on two conditions. (a) The movement must be in- 
stantaneous, and (4) it must be cyclical The movement of A musi 
extrude B which extrudes C’. .. and so on, and thus any advance of A 
must ultimately involve, as a Consequence of this series of impulsions 
itself a movement of something .X from ‘behind’ A into the place which 
A has vacated. epiwots Or avrirepicracis is the motion which satisfies 
these two conditions of being strictly instantaneous and of being a ‘ circular’ 
process. ‘T. starts then from this position. It is interesting to note that 
this conception of a strictly instantaneous cyclical motion continued to play 
a part in natural philosophy down to the latter half of the seventeenth 
century, when Boyle’s experiments with the air-pump led to the revival ot 
the old conception of a xevoy. It is central, for example, in the specula- 
tions of Hobbes. Cf Concerning Body c. 22, § 12 (Molesworth, i. 344), 
‘For of two parts of a hard body, when that which is foremost drives before 
it the medium in which the motion is made, at the same time that which is 
thrust forward thrusteth the next, and this again the next, and so on succes- 
sively. In which action, if we suppose that there is no place void, it must 
needs be, that by continual pulsion, namely, when that action has gone 
round, the movent will be behind that part, which at the first seemed not 
to be thrust forwards, but to be drawn ; so that now the body, which was 
drawn, goes before the body which gives it motion, and its motion is no 
longer traction, but pulsion’. Ib. c. 25, § 3 (Molesworth, i. 392), ‘ For in 
all motion which proceeds by perpetual propagation, the first part being 
moved moves the second, the second the third, and so on to the last, and 
that to any distance, how great soever. And in what point of time the 
first or foremost part proceeded to the place of the second, which is thrust 
on, in the same point of time the last save one proceeded into the place 
of the last yielding part; which, by reaction, in the same instant, if the 
reaction be strong enough, makes a phantasm ’. 
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79 26. oldvmep ta viv donv. That is, T. recognizes that the account 
given so far does not describe the existing facts. It would suggest that 
air simply surges in and out of the body through the pores of the skin, 
with the ‘swaying’ in and out of the wAéyya. But, ‘as a fact’, air also 
comes in and out at mouth and nostrils. 

79 DI-C I. dwab) . .. pydev elvar. The general theory of zrepiwors. 
Since there is no ‘void’, when air is driven out of the body it does not 
issue into a vacuum. It is not quite clear whether T. means to say 
that there is no xevov in nature at all, or that there is none sufficient to 
receive the extruded air. The emphasis Jaid on the principle would 
suggest that he means the words to be taken in the strictest possible sense. 
In that case he is actually contradicting the presuppositions of his own 
earlier physical theories. But the reality of xeva is just the point of all 
others on which it ought to be most glaringly impossible to make a 
synthesis of Pythagoras and Empedocles, since Empedocles maintains 
that there is no xevéy and Pythagoreanism asserts that there is xevoy which 
Svopilee ras duos. (For the view of Empedocles see Aristotle de Caelo 
A. 309919 vie prev ovv TOV py pacKdvTuy elvar Kevov. .. olov... EpmredoxAjs, 
Theophrastus de Sensu 13, Doxogr. Graec. 503, where it is urged as 
a difficulty against E. wérepoy of wopot xevoi 7 mwAnpas; ef pév yap Kevot, 
ovpBaive. Stadwveiv éavta, Pyot yap cAws ovx elvat xevov, Empedocl. Fr, 
13 ovd Te TOU TavTOs KEveov WEA OVSE TEpaaov.) Pythagoreans who, like 
Philolaus, were trying to incorporate Empedoclean biology into their own 
system were absolutely bound to fall into contradictions on this point. 

It follows then that the extruded air gives an impulse to contiguous air 
which, in turn, passes the impulse on (1d WOovpevor efeAavvet TO TANTiOV 
dei) and, as /here ts no votd, the result must in the end be that air from 
without is driven round, by a circular process (zepiwots), into the body, 
as though by the revolution of a wheel (olov rpoxot weptayopévov), because 
therets no void. (The apparently unnecessary repetition is due, I believe, to 
the fact that P/a/o means to call our attention to the very point that the 
assumption is inconsistent with the earlier molecular physics of the 
dialogue. He is determined that we shall not forget that the denial of 
the reality of 76 xevov is the so/e reason for insisting on pate Also, 
for the same reason, the process must be instantaneous (dua wav). (We 
are meant to understand the full paradoxicality of the consequences of 
denying ro xevov. ) 

719 © 2-4. 81d 8h 1d rev ornOdy ... whijpes. As the following clause 
shows, the dismissal of breath referred to is supposed to be through 
mouth or nostrils, and this is the first reference to them we have had. 
The air which has come in at the pores of the skinis pushed from behind 
by further supplies of air coming in in the same way, and so forced 
towards the mouth of the respiratory éyxvprioy, and naturally escapes 
there because there is an opening for it to get out at. This explains why 
air which has been taken in at the pores gets out at the respiratory out- 
lets, i.e. why mouth and nostrils are used for expiration. As the original 
account introduced air into the body through the pores, we see why 
Aristotle complains that the theory makes éxvon precede ciomvon. A 
new-born infant’s first respiratory act should be to exfe/ at mouth or 
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nostrils the air which has got in through the surface of the skin, but this 
is not what really happens. The fense of peOrev must be noted. Since 
‘there is no xevov’ the chest or lung peftév ro mveupa. madi yiyvera 
wAjpes, ‘ fills again in the act of letting the breath escape’. The instan- 
taneousness belongs to the conception of zepiwars. Cf. the so-called 
Timaeus Locrus (101 d—102 a). 

79 C 5-7. ad€is ... Stod0v. So faras the account has gone, the ‘ wheel’ 
might revolve always in the same direction and always ‘come full circle ’. 
We might always inhale through the skin and exhale through mouth 
and nostrils. This we know not to be the case. In actual fact, the 
‘wheel’ revolves in both senses; we breathe in as well as out by mouth 
and nostrils, and, as Timaeus assumes, out as well as in through the 
pores of the skin. Hence T. adds to his first statement the further ex- 
planation that ‘on the other side’ (avés) when the air goes out through 
the body it ‘ pushes respiration round ’ (repunBet THv dvarvonv) to the pas- 
sages of the mouth and nostrils. Inc 6 dvarvoy seems to stand not for 
the whole double process of inhaling and exhaling but for one half of it, 
that called by iarpot ciowvon, the reception of air from without. The 
immediate effect of repiwors would be that the escape of air at mouth and 
nostrils forces in fresh air by the other. entrance at the pores of the skin. 
or the escape of air at these pores forces in fresh air by way of the mouth 
and nostrils. T. has thus described (a) the entrance and exit of air &a 
Tov cwparos, 78d-e, (2) the expulsion of it by the special respiratory 
passages, 79 b-c4, (c) the entrance of air through these passages, 
79¢ 5-7. We see now that the picture suggested in 78 e was too simple 
to fit the facts. The air escaping from the body does not merely ebb 
like the sea, for ‘there is no void’. The wheel takes a turn in one 
direction and then in the other, and this complicates the process. Air 
comes in and goes out by both channels; it does not simply come in 
through the skin and then escape at nose and mouth. Why there is this 
swaying of the ‘ wheel’ to and fro is to be explained by the passage which 
immediately follows. It cannot be said that the explanation is as unam- 
biguous as we could wish. We should probably be in a better position to 
understand the whole matter if only the complete account of respiration 
given by Empedocles had survived. Unfortunately nothing has been left 
to show how E. worked the mouth and nostrils into his account. 

7907-5. rhy 8 airiav... dépos. Hitherto we have been con- 
cerned with the mechanism of the respiratory process, we have not been 
told anything of its efficient cause. Why the wAéyua of 78d 5 alter- 
nately swings in and out of the body has so far been left unexplained. 
As Galen (Daremb. Pp. 30) says, commenting on the section 794 5-C7 
ovdé KaTa TaUTHV THV pow elrev non Tv Tpwrnv airiay THs avarvors, 
(adAX’) dpérXccouprAnpwcas abryy (Sc. rHV ppow), dpyerat THS per AUTH de" 
“anv § airtay... Oeréov ryvde”. What starts the process we are now to 
learn, We are told in fact that the primary cause of the whole complex 
process is the vital or animal heat which is always present in a living 
organism. This is, no doubt, meant to explain why respiration goes on 
as long as ever life remains in the body and no longer. There is a cer- 
tain verbal difficulty about the sentence, What T. is actually going to 
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‘explain’ is the alternation of the reception and expulsion of air through 
the wopor in the skin with its expulsion and reception at mouth and nos- 
trils. But what is the precise reference of the atraév? It should stand 
for the oropa and the puarnpes. But in that case what is the meaning 
of ris dpyys atrav? Galen’s commentary confines itself to expound- 
ing what he took to be the sense of the passage without discussing verbal 
details. Among modern commentators, M. apparently takes atray to refer 
loosely to the two contrasted half-turns of the rpoyos, and dpyz literally, 
as ‘ beginning ’, ‘ starting-point’, since he renders ‘la cause du commence- 
ment de ce mouvement périodique ’. A.-H. perhaps intends the same by his 
words ‘the cause which sets this principle in motion’. St. makes no com- 
ment. Ficinus had rendered by causam quae principium his dat, which seems 
to mean the same thing as M.'s version. I think M. is pretty certainly 
right in taking atroy (neuter) as standing vaguely for ‘these things’, viz. 
the double movement just described, and dpy7 literally as ‘ starting-point ’, 
‘ beginning ’, but it must be admitted that T. expresses himself obscurely, 
perhaps because his thought itself is not as clear as it should be. The 
general sense will be that the blood and viscera of an animal in life have 
a high normal temperature; they are a sort of ‘ well-spring of fire’ (mp 
arvpos), or, aS M.’s contemporaries would have said, contain a great deal of 
‘caloric’. This is what we had in mind when we spoke of the contents 
of the xipros as ‘fire’, We have just seen that, in virtue of the principle 
of zepiwors, when air goes out of the body by either of the two ways of 
egress, there must be a compensating entrance of fresh air. We must 
now add that the temperature is alternately higher at one of the two 
entrances and again at the other. This is to explain why air alternately 
gets in by both entrances instead of simply coming in one way and going 
out by the other. 

7901-5. wav too... ddpos. The mry7 mvpes in the living body is 
the vital heat, conceived of by Timaeus as an actual fire made of his 
minute pyramids. Galen censures this confusion of heat with a kind of 
body as unscientific; Plato should have spoken, if he meant to be 
accurate, as Hippocrates does of ro éxgvrov Oeppov, of which Galen says 
that evxparov éort, ata pey ovotav dv aipart cat préypare tHv trapéw exov 
padsora (and so is not one of the ororyeta at all), xara 8¢ movoryra peixrov 
Sv etxpdtus ex Oeppornros te Kai Yuyporyros (de placttis Hippocr. et Plat. 
viii, Miiller yo9 = Kiihn 703). But Timaeus is no more unscientific in 
calling this Geppacia ‘ fire’ than our own grandfathers were in believing 
in ‘ caloric’. 

7945-6. 1rd Oeppdy Sh... lévar. Thus the cause of respiration is 
simply the tendency, of which we have heard so much in earlier passages, 
of particles of each of the four primitive bodies, when left to themselves, 
to move in the direction towards the corresponding aggregate. This 
connects the physiology of T. with his more general physical theory, and 
affords another example of the care with which he maintains the corres- 
pondence between the puxpdos xéopos Of man and the great xéopos with- 
out. In what follows T. assumes as the starting-point of his explanation 
the condition of a body which is already full of air. He begins by ex- 
plaining not how the air comes to be drawn into the body, but how it 
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comes to leave it. This justifies Aristotle’s complaint that he inverts the 
actual order by making éxrvoy precede eiomvoy, but it is hardly consistent 
with the earlier and more general description of 78 d, where the entrance 
of air into the éyxvpria precedes its exit (roré pey eis ra eyx’pria ovppey 

KOS... TOTe O€ aGvappely pev Ta éyx’pria xrA.). This seems to show 
that the theory has not been thoroughly thought out, and is therefore 
probably not devised by Plato for his Pythagorean, since there would 
in that case be no reason why he should introduce the discrepancy, 
but really taken from the science of the fifth century B.c., which, 
like the science of the twentieth century a.p., was not always rigidly 
logical. 

rte 3. Suow Sé. .. wuxerax. The two ‘channels’ are the 
channel through the wdpor and that of the respiratory passages. When 
ro Oeppov, seeking to unite: itself with the great cosmic aggregate of fire, 
takes either direction out of the body (épuyoy, e 1, intrans.), this leads by 
wepiwots to the entry of fresh air, apparently by the other channel (@arepa 
wepwwec), And the air which thus intrudes into the body is heated by its 
contact with the internal my? wrupos, while what leaves the body falls in tem- 
perature in consequence of its removal from this source of heat. So far, 
all is plain sailing, but the theory still does not correspond to fact. As it 
stands, it would require that air which has got in at one entrance should 
always go out at the other. For example, the escape of air from mouth 
and nostrils should cause a zrepiwors which leads to the entrance of fresh 
air by the other route. But we all know that if e.g. we inflate our lungs 
by a deep breath, the air does not escape through the skin; we have to 
expel it at nose or mouth again. This is, no doubt, the point to the 
explanation of which T. is leading up in what he says about the rise and 
fall of temperature. The working out of the consequences of these 
thermal changes then follows in e 3-6. 

79 © 3-6. peraBaddovons S€. . . 1d xard Odrepa. The point to be 
cleared up, then, is this. We should naturally expect from the general 
account of zepiwors that air would get into the body sometimes by one 
channel, sometimes by the other, according to circumstances. But which- 
ever way it came in, it would escape by the other. Thus the ‘ wheel” of 
which T. speaks would not always revolve in the same sense, but would 
make comp/efe turns in both senses. The facts require that this shall not 
be so, but that air which comes in at the respiratory passages shall also 
go out by them, and that air which gets in through the skin shall also go 
out by transpiration through the skin. Thus the ‘wheel’ neither revolves 
always in one sense nor describes alternate complete circles in contrary 
senses; it makes, as Galen says, commenting on the év6a xai &v@a of e 8, 
‘ half-turns’ in contrary senses, and the cause of this is that each of the 
two entrances is alternately of higher temperature than the other. The 
problem which creates the whole difficulty of the theory is that of the 
precise exegesis of the clause peraBadAovons .. . Oepporépwv yryvopevuy. 
Has T., granting his own initial postulates, accounted for the alleged fact 
that each ‘ exit’ is alternately warmer than the other? And exactly how 
do the four stages of the process which is made up of two double half. 
turns succeed one another? ‘There are two passages in Galen’s com- 
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mentary which, taken together, seem to indicate the answer he supposed 
the correct one to the second question. The first (Dar. p. 30) occurs in 
his explanation of the words wdAw d.. » BUKTHpOY diodov (79 a 5-C 7) 
and runs thus, oray pev Gia TOU oropatos éxrvéwpev, cup Paiver (sc. 
BovXerat) tov éx Tav KupTiwy (but surely we should write éyxupriy), aépa. 
de popevov éfw mrepunbeiy TOV Ewbey dépa dia TOU Séppatos povou, TOV be 
peper Gas mpos TO aos Tou TwpArOS dvarAnpovvra TH Xepay TOU KaTa THY 
éxrrvonv dépos éxtos pepopevov' Grav 5 av wdAw eri THY dia Tov Sépparos 
éxtos popay opuyoy Tore (but 1. re as Dar. suggests) 7 Oeppacia Kal TO 
wvevpa, teptwHovpevoy alls Tov éEwlev aépa déperOar dia TOU cropatos éow 
rou awparos, ‘he means that when we exhale through the mouth, the 
air which is passing out of the pouches drives round the external air 
through the skin, and this is conveyed into the interior of the body and 
fills up the room of the air which is being conveyed outward by exhala- 
tion; again, in the other case, when the heat and breath take the path 
outward through the skin, the external air is driven round into the body 
by way of the mouth’. Thus Galen lays it down that the expulsion of 
air by either channel is immediately followed by entrance of air through 
the other, and there seems no other way of interpreting the general 
account of wepiwos. The only way in which this condition can be 
satisfied is clearly that the escape of air by one of the two channels 
should be followed by its entrance at the other, this by escape of the 
second supply of air at the same entrance where it came in, and this 
finally by the entrance of a third supply of air at the entrance where the 
first supply went out. If we call entrance at the two openings a,, a, 
respectively, and escape 4,, 4, the parts of the process must have the 
cyclical order 4, a, 4,a,. That is, air must always get out of the body by 
the same path by which it came in. Thus the escape of breath from 
mouth and nostrils will be followed by the entrance and exit of air 
through the wopo of the skin, this by entrance of air at mouth and 
nostrils, and then the cycle will begin again with expulsion of air from 
mouth and nostrils. When once the process has been started, there 
will be a regular alternation of a complete inspiration and expiration by 
one channel with a complete inspiration and expiration by the other. It 
still remains to be explained why the two exits should alternate in tem- 
perature and precisely how this alternation brings about the rhythm in 
question. Galen’s comment (Dar. p. 32) is as follows : gapins edyAuce vov 
THY ev Te Babe xepay, Yt 7 dyno elvat tov olov Kiprov, Hv wvopare myn 
Twa Tupos’ TaUTnV OV THY Oeppaciay dvabewv BovAerat mos To fvyyevés* 
day pty ovy dOacn xara TH Sia TOU oroparos Efodoy 7 Gpyy THS (Oeppacias 
THs) pAeBds (the Latin version has simply calorts impetus, which perhaps 
suggests that the awkward pre Bos should be deleted and (ris Oeppacias) 
read), 70 Oeppov éumtrrov Tois er705 depoedéor KotAornow dpa pey Tépvewv 
Te Kal _ karaOpavey Ta kat’ auras, dpa Se xal ovvereorrac Oat Tov ewer a dépa, 
Kat ouTrws ovpBaivev TO fev wepwcbev eis TO Oeppor éumimroy, & Oy wup 
Bvopare, Geppaiver Oar, rd 8 eftov yuxerGar, érecOar Se mars év (? dele ey) 
rode, TO pty Oeppavbiv avabeiv mpos ro kvyyevés ia tis éxros erupaveias, 
axoAovbey 8 aire tov xara ras évdov Koiorytas aépa, TovTw dé madw 
drreoOat Tov dypt Tov ordparos . . . , Kal KaTa TOUTO TdAty WOovpevoy TOY 
002 
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mdnolov dépa xat abrov aihis abety Tov cuveyy, Kdxeivoy Spoiws rov pel! 
éavrov, dxpts av év TH repwce TavtTy wadty cis TO KEevoUpevoV TOU TwpATOS 6 
dvarAnpwowy dnp a’ro wapayevyra. ‘An unmistakable reference to the 
interior (of the body), in which he says the “‘ fish-trap ” is, and which he 
calls a “fountain of fire”. He means, then, that this heat mounts up- 
wards towards that which is akin to it. If, then, the endeavour of the 
heat is in the first instance towards the exit at the mouth, the heat invades 
the cavities of air within ; it cuts up and minces their contents (a reference to 
the account of digestion), and at the same time draws after itself air from 
outside the body; so it comes about that what has been pushed round 
falls upon the heat which fe calls fire, and is heated, but what is going 
out is cooled. A further consequence of this is that what has been heated 
mounts upwards in the direction of what is akin to it through she outer 
surface (i.e. goes out again by the adpor of the skin), and is followed by 
the air in the internal cavities. This is followed by that which extends as 
far as the mouth, ...and thus once more the neighbouring air (i.e. that in 
the neighbourhood of the passages in the skin from which air is now 
issuing) receives a thrust, and in turn thrusts that which is contiguous to 
it, and so on until by this circular impulsion the part of the body which 
is being left empty is again reached by the air which is to fill it (i.e. 
until air is forced in again at mouth and nostnils).’ Galen thus gives us 
just the four stages we have already constituted, (a) escape of air by the 
respiratory passages, (4) a wepiwors which leads to the entrance of fresh 
air by the wdpo. of the skin, (c) expulsion of this through the wdpox at 
which it has just entered, (d) a second wepiwors leading to the entrance of 
air at the respiratory passages. (See on all this Daremberg, n. 78, p. 51, 
and n. 75, p. 50.) The result is that the ‘wheel’ describes not one com- 
plete circle in the same sense, but two semicircles in contrary senses, as 
avros elev, €vOa kai évOa, ... ov Kata KUKAOV del TOY avroy, GAN’ as ay 
Tis etmot, Kata dvo yuKixrAia évavriws aAAnAas Kwovpeva. Unfortunately 
he leaves the alternate rise and fall of temperature at the two exits entirely 
unexplained. Martin deals with the matter in his n. 169 (E/udes vol. ii, 
Pp. 334-9), but does little more than repeat what we have already learned 
from Galen. The general drift appears to be this. The blood of an 
animal has a high constant temperature, it is a ‘natural fountain of fire’. 
On the general principle of zepfwors, when any of this ‘ fire’, along with 
the air which it has heated, escapes at either exit, there must be a com- 
pensating inflow of air atthe other. But the temperature of the inflowing 
air naturally rises as it approaches the ‘fountain of fire’, and that of the 
outgoing air sinks, Consequently the exit by which the air is escaping is 
cooled, therefore the air and fire which is moving in arpos 76 Evyyeves takes 
its way in and out again by the other, which is for the time the warmer, 
passage. This is why expulsion of air is followed by inspiration of it at 
the same entrance. | 

The theory, as it seems to me (apart from its mistake about the way in 
which a ‘draught’ is created), will not really hang together. There is 
a discrepancy between the principles of repiwors and of movement zpos 
To €vyyevés, and both are being used at once. From the principle of 
mepiwots it ought to follow that air which enters the body by one channel 
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should always get out by the other. It should drive out the air already 
present at that other channel and then follow it. The ‘ wheel’ would thus 
always make complete turns. As this is manifestly not the fact, Timaeus 
introduces the other principle of movement spos to évyyevées. When air 
leaves the body by mouth or nose, a wepiwors is set up which forces in 
more air through the skin. But /Azs air does not get out, as on the 
principle of swepiwors it should, by nose or mouth. That exit has been 
cooled by the escape of the former air, and so now, the air which has been 
heated in the body, and therefore contains fire, goes out by the warmer 
path, that at which it came in. This, the most peculiar feature of the 
whole theory, seems to me a piece of incoherence. If the escape of air, 
slightly cooled by leaving the very ‘central fire’ of the body, cools the 
passage at which it goes out, the entrance of air by repiwors from outside 
ought also to cool the passage at which it comes in. Hence I cannot see 
that T. has given any good reason for the alternations of temperature 
which are indispensable to make his account square with the notorious 
fact that we cannot get rid of air taken in at the respiratory passages by 
transpiration through the skin, or exhale air at these passages without 
having to inhale by the same passages. The brevity and vagueness of 
the statement on this all-important point may suggest that Plato was alive 
to the badness of the explanation. The incoherence of the theory is 
probably the reason why it was in fact dropped by the Academy. Galen 
tells us expressly that the Academy, unlike Plato, made the ‘ wheel” 
describe not semicircles in contrary senses, but a complete circle in one 
SENSE, kal KaTa TOUTO Siqveynev 7 n TOU T1Adrwvos Sofa ths ef ‘Axadnpias, ovx 
ws “Epaciorparos eypaipev’ éxeivy pev yap Kata KUKXOV dxpi in dua wavros mept- 
piper Gar TOV dépa éri Ta abra Kat woavtws Bovrerat, avty 5 ov Kara KUKAOV 
dei Tov avTov, GAA’... Kata dio nuxuxdia évavtiws dAAnAOLS Kevovpeva (Dar. 
p. 34). This means that the accepted view in the Academy was that air 
always comes into the body at one entrance and leaves it at the other. 
(Since no one can deny that we breathe both in and out by the respiratory 
passages, presumably the theory is that though each ‘ turn’ of the wheel 
is a complete circle, alternate turns are in opposite senses.) This testi- 
mony seems unexceptional since we know that Galen used the earlier full 
and learned writings of Posidonius, and, since his language implies that 
Erasistratus had already mentioned a divergence of the Academy from 
the ‘ view of Plato’, though Galen says he had not described the difference 
exactly, the ‘non-Platonic’ theory of the Academy must be presumed to 
be as old as the beginning of the third century B.c. ; i.e. it most likely 
goes back to the time of Xenocrates (d. 314), and was therefore possibly 
the view of the Academy from the beginning. This again suggests that 
Plato's associates may very well have known from the first that the peculiar 
theory of Timaeus was not a doga TAdrwvos. The same thing is indi- 
cated by the passage about respiration in the Zimaeus Locrus (101 d— 
1024), where there is no reference to the ‘half-turns’ or the alternations 
of temperature mentioned by T. ‘The theory there is simply that all the 
appearances are due to wepiwois alone. The air first enters the body 
through the skin and is driven out at mouth and nose, then there is 
a ‘turn of the tide” (evpuros), and it enters again through mouth and 
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nose to go out at the skin. This is precisely what Galen calls the 
‘Academic’ view. The rhythm assumed by T. to be 4, a, 4, a, has now 
become 4, a, bg ag. 

Aristotle’s criticisms on this part of the dialogue are contained in the 
small essay among the Parva Naturalia on Youth and Age, Life and 
Death, and Respiration. The reason for discussing respiration in such 
a connexion is that the living or not living of some animals (Ar. held 
that not all animals breathe) is dependent on their ability or inability to 
keep up respiration. Ar. begins the discussion with a remark aimed at 
the extension of the name {dor to all living things. Timaeus had justified 
this extension at 77 b 1-3, and it is characteristic of the Empedoclean 
biology that it recognizes no distinction in principle between gura and 
{Ga. Aristotle insists that there is a fundamental distinction; plants ‘ are 
alive but have not sensation, and it is by the criterion of sensation that 
we distinguish an animal from what is not an animal’ (op. cit. 467° 23). 
As regards respiration in particular, he complains that it has not been 
adequately treated before his own time. Some of those who have dealt 
with it have not explained what purpose it subserves, and the explanations 
given by others are not satisfactory. Anaxagoras and Diogenes of 
Apollonia hold that all {Ga breathe, and they explain how fishes and 
shell-fish do so under water, the former saying (470533) that when 
fishes emit water at their gills they draw in air through their mouths, 
‘since there is no void’, the latter that they draw in the air from the water 
round them ‘ by the void formed in their mouths’, when the water is ex- 
pelled at the gills (471% 2-5). But they do not and cannot explain how 
such creatures exhale air. They would have to say that they exhale it 
through their mouths in the very act of inhaling it, and this is impossible, 
as the two antithelic processes would inhibit one another (4714 10 fi.). 
Again, ‘when they emit the wa/er, they will also be exhaling air either 
at the mouth or at the gills. But it is at this very moment that they are 
supposed to be inhaling, and exhalation and inhalation cannot be con- 
temporaneous’’ (4718 14-17). Ar. then raises anatomical difficulties into 
which we need not enter and adds that if Anaxagoras and Diogenes are 
right about fishes, men also ought to be able to breathe under water by 
inhaling air from the surrounding water (47156). Ar. thinks that the 
inability of fishes to live out of water proves that they do not breathe at 
all. Diogenes had attempted to account for the fact by saying that 
a fish out of water chokes itself by breathing /oo much air (as Hobbes long 
afterwards said the same thing about mice which die in the receiver of an 
air-pump) but this, Ar. observes, is silly, for if you could choke yourself 
in this way, the thing ought sometimes to happen to land-animals. Ar. 
next considers Democritus, whose theory was that the small atoms com- 
posing the yyy are inhaled from the air, so that breathing is necessary to 
keep the wuxy in being and the animal alive (op. cit. 4715 30 ff.). This 
is an instance of a theory which does assign a real use to breathing, but 
a wrong use. ‘The view of Democritus, then, is that the atoms of yryy 
and those of ‘the hot’ are identical; they are minute spherical particles. 
Those of them already in the body are constantly being pushed out, and 
breathing replenishes the supply. Aristotle naturally does not take such 
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a theory very seriously, and specially notes that D. had given no account 
of the mechanism of the process. 

He now comes to the account of Timaeus (op. cit. 472> 6—473 14). 
He first remarks that ‘the Tepiwars of the Zimacus (%) dy T® Tipaiw yeypap- 
-€vn wrepiwors, he does not call it a theory of Plato), as described there only 
applies to the case of land-animals, It ought to be stated whether other 
creatures breathe or not. If they do not, it should be explained why 
their vital heat does not require to be kept at the right temperature by 
breathing ; if they do, the mechanism in their case must be different from 
that assumed by T. and should have been described. This is hardly 
a fair criticism, since T.’s assumption that all other animals have been 
‘evolved by degeneration ’ from the human type makes it reasonable for 
him, in a cosmology which is announced as ending with the emergence 
of man, to describe the anatomy and physiology of the human body 
without going into details about subsequent divergence from the type. 

The next criticism is much more effective. It is a false assumption that 
the whole process starts, as T. makes it do, with éxrvoy, the expulsion of 
air via mouth and nostrils. There must be inhalation (eiowvoy) before 
there can be any exhalation. The theory leaves it quite unexplained why 
life ceases if we cannot keep up the process of respiration. The account 
of the succession of the stages is fanciful (zrAacparwdns 6 rporos THs 
airias). (This alludes, as the airtas shows, to 79c7ff. Aristotle 
enumerates the four stages in T.’s order, expulsion of air by the special 
respiratory passages, entrance of the fresh air at the wdpoc of the skin 
in virtue of dyrurepioracis, expulsion of this air by the way it came in, en- 
trance of air by dyrurepioracis at the mouth and nostrils.) It is odd that if 
heat really goes in and out through the trunk as well as at mouth and 
nostrils, we should be sensible of the second process but not of the first. 
And it is equally strange to think that breathing is entry of heat into the 
body at all, for we all know that air inhaled is cool, but air exhaled warm. 
In fact, if we try to inhale hot air, we soon gasp for breath (do6patvovres 
dvamvéovow). 

Next, as to the alleged purpose of respiration, the maintenance of an 
equable internal heat to concoct our food. T. says in effect that the air we 
breathe serves as fuel to an internal fire, and that exhalation takes place 
when the fire has been duly made up (dvanvéovros pév worep emi rUp UTEK- 
Kkavpa vroBdhrAcoOat, tpadhevros Se Tov mupds yiver Oat rHv éxrvony, 473° 5). 
Again, we may ask whether or not this happens in a@// animals, since all 
animals have vital heat. Besides, it is an arbitrary fancy (zrAacparwodes) 
to say that the heat is produced by breath; we can see for ourselves that 
it is the food (zpop) itself which supplies this heat (yaAAov yap éx ris 
Tpopys Touro ywopevoy dpapev, ib, 11). He adds that on the theory 
nutriment enters and a waste product (exhaled air) is excreted by the same 
channel, but such an arrangement would be unique in nature. 

Next Ar. deals with Empedocles, whose theory, as we have seen, is 
really the foundation of T.’s doctrine, and it is this discussion to which 
we owe the preservation of E.’s lines about the water-clock. Ar. objects 
that, no doubt, E.’s doctrine, if we accept it, will explain the entrance of 
air into and its expulsion from the nostrils. But it is the windpipe 
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which is the fundamental thing. An animal need not suffer any harm 
from the stoppage of its nostrils; if its windpipe is stopped it dies. 
But if you take the part played by the windpipe into account, the simile 
of the water-clock becomes inappropriate. In inhaling the air down the 
windpipe we lift up the chest like the bellows of a smithy ; when we 
exhale, we let it sink together again, just as the bellows collapse when the 
air is blown out of them (dpavres pév yap tov réwov, xaOdxep Tas picas &v 
Tos xaAxelos, dvarveovew ... cuvi{avovres dé kai karaxAyrrovres, orwep exe 
ras diaas, exrveovow, 474° 12). (This is meant to contradict E.’s view 
that air only gets into the body by the withdrawal of the blood inwards 
towards the heart, and is driven out as blood is sent pulsing back again 
from the heart.) 

Aristotle’s own theory is that digestion of food, which is necessary to life, 
depends on vital heat ; so far he agrees with the theory of digestion which 
Timaeus has still to expound. But refrigeration is needed to keep up 
vital heat, for if a fire is kept very hot and not supplied with fresh unheated 
material, it goes out of itself from sheer exhaustion (udpavors). (xat yap 
dy brepBidrg TO wept Oeppov, Kai Tpopiy éay BY, AapBavy, POciperar ro 
TUpOUpevovs ov Yvydpevoy GAAG popawwopevoy. aor dvayxn yiverOat xara- 
woe, et péedAAe revéerGat owrnpias, 4745 20-4.) The fact after which Ar. 
is feeling dimly is that oxidization is necessary to combustion. What really 
happens to the fires of which he is speaking is that they go out for lack of 
oxygen. This is what he means by the rather crude statement that re- 
frigeration is needed to keep the fire going. He is thinking of the familiar 
fact that in an overheated room to which no cool air is admitted the fire 
quickly dies down. 

Now animals which breathe are all animals with a high internal tem- 
perature, and therefore stand specially in need of this constant refrigera- 
tion. To put it in a homely way, the fire in them needs frequent poking. 
This is what the lungs and the whole respiratory apparatus are for; rois 
€vaipous Kai Tos Exove Kapdiay, Goa pév Exer wAevpova, wayra Séxerar Tor 
dépa xai Ti Kkarawvéw wovetrar Sia Tov dvarveiv Kat éxavelv, 475° 16. 
Fishes do not need to breathe, he says, because they take in water through 
their gills, and the water serves the purpose of refrigeration. I think it 
must be said that Aristotle is justified in most of his criticisms of Empe- 
docles and Timaeus. He is right in saying that for a real mechanical 
analogy we must look not to the clepsydra but to the dilatation and con- 
traction of a pair of bellows at work. He is right again in insisting that 
any theory ought to make inhalation a necessary antecedent to exhalation. 
He urges the point only against Timaeus, but it holds good equally 
against Empedocles. The probable reason why he does not mark the 
point against E. is a singular one. E. says in the verses in question 
(Fr. roo, |. 3) that all things have tubes in their bodies, and that at the 
mouths of these tubes the surface of their skins is penetrated by pores, 
Kat ow éxi oTopiots muKwais Térpyvras ddogty | pwav érxara tépOpa. 
Aristotle oddly — the word pay (gen. pl. of pues) in this passage 
for the gen. pl. of jiés. This is why he goes on to say that E. argues as 
though the pane were the whole of the respiratory apparatus and forgets 
the windpipe ; it is also why he overlooks the point that E. makes us 
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breathe out ot our mouths and nostrils before we have ever breathed in by 
them. (T.’s view of the purpose of respiration, that it is a way of bringing 
fresh supplies of ‘ fire’ or ‘ caloric’ into the system, is probably not from 
Empedocles, since Ar. expressly observes that E. had said nothing about 
the ‘end’ subserved by breathing ; op. cit. 473% 15 Aéye: 58 wept dvarvoys 
Kat ‘EpaedoxXys, ob pévto. tivos y’ é&vexa.) Finally, Ar. is getting very 
near the mark in his own view that the way in which respiration subserves 
digestion is not by adding to the ‘internal fire’ but by xaraywéis, ‘ letting 
in the draught’ on it. (A.-H.’s reference to Aristotle’s treatment of the 
subject is far too grudging.) Galen has some useful criticisms on the 
whole theory in the eighth book of his work de placitis Hippocrats et 
Platonis viii. 714 = Kiihn 708. What T. explains is not so much 
dvamvon, respiration, as dvarvoy, perspiration, transpiration, and even this 
is not correctly explained, dvacpet yap dAxyy (attraction), 7 rpos woAAa Tov 
dvouwdy épywy 6 ‘Irroxparns xpyra. Hence Plato has to fall back on the 
strange theory of zepiwats to explain what are really effects of éAxn. 
The part played by the thoracic muscles is also wholly overlooked, with 
the result that dvazvoy is not properly discriminated from éazrvoy, a pro- 
cess by which Galen himself supposed air to be brought into the arteries 
so that the blood is duly aerated (ib. 715). The next criticism, that 
Plato forgets that we have voluntary control over the thoracic muscles will 
be noted more fully on 80a1. If T.’s theory were sound, a systole of the 
arteries should be immediately followed by an inhalation, and an exhala- 
tion by a diastole of the arteries, viii. 720 = Kihn 712, (This follows 
from T.’s account of the cyclical order of the four stages.) But this is 
not found to be the case. Again (ib.) the whole account of the mepiwors 
is droros. There is no real reason why exhalation should be followed by 
entrance of air through the skin, since érogevns rhs éxrvoyns TH TvoTOAR 
Tav dvarvevoTixar, éxeivy TY TVTTOAT akoAovOav 6 repixeyupevos Huly anp 
XWpay taptye TO exrveonevw. That is, as the thoracic muscles relax and 
the chest falls together again, there will be an eiowvoy at mouth and 
nostrils, and thus the room just occupied by the ‘air around us’ will be 
left free for the air which is being expelled ; the zepiwors of T. is therefore 
superfluous, and with it the interpolation of entrance and exit of air by 
way of the skin between each true exhalation and the following inhalation. 

79.e©6. wpds thy attod gucw epduevoy. That is, when the ‘other 
exit’ becomes the warmer, the escaping ‘fire’ in the body, which is on 
the way to join the ‘cognate’ fire outside, takes that path, because, in 
virtue of the movement of ‘like to like’ which accounts for its escaping 
at all, it must always go out by the exit where there is most fire at the 
moment, i.e. at the warmer exit. ‘But when the temperature changes, 
and the parts about the other exit become the warmer, the heated matter, 
being borne towards its like, sets in turn A deere in that direction, and 
Causes a wepiwars at the opposite exit.’ . seems by his rendering to 
take the words zpos... depopevoy as if they were a mere restatement of 
the alleged fact that ra Oeppcrepov seeks to rejoin the great cosmic aggre- 
gate of fire, but this makes the clause otiose. The thing to be explained 
is why, in moving towards this aggregate the Oepyorepoy in the xvpros 
takes two routes in alternation. A.-H. renders rightly. The padAov 
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of e 5 must be taken with Gepyorepov, not with éxelvy perov. For examples 
of this pleonastic combination of pzaAAov with a comparative adjective see 
Madvig Greek Syntax (E. Tr.), § 93 c, Matthiae Greek Grammar (E. Tr.) 
§. 458, Riddell Digest of Idioms § 166, and for a parallel from our own 
dialogue cf. 873 dixatdrepoy yap trav dyabay mépt paddAov 7 TaY Kaxéy 
txxev Aoyov. As the authorities just cited show, the construction is 
relatively common in Plato. 

79 € 10—80 C 8. nai 8} at Ta rev wept Tas iatpixds...gavyceru. The 
short section which follows has nothing to do with dvazvoy, but is inserted 
between the account of its mechanism which has just been given and the 
account of its function which is to follow merely for the sake of illustrating 
the nature and importance of wepiwous OF dyrerepioracis, the one kind of 
movement possible in a perfectly homogeneous plenum, by a variety of 
fresh examples. The object is to show that ansperisfasis is one of the 
most universal characteristics of nature, that it is, in fact, a vera causa. 
The fragment of Galen’s commentary unfortunately breaks off here; in 
the absence of its continuation, the fullest explanation of the passage, on 
which those of modern commentators are founded, is that given by 
Plutarch in Quaestiones Platonicae vii. 'T. for the most part contents him- 
self with mentioning the ‘appearances’ and leaves it to his hearers to 
see for themselves how these appearances are accounted for by the 
‘circular motion’. The general effect of the theory is that all motion 
which we should explain by ‘ attraction’ or by diminution of ‘ atmospheric 
pressure ’ is explained as a case of impulsion @ #rgo. To put it very 
simply, the theory is that there are no ‘pulls’ in nature, there are only 
‘pushes’. The fascination the conception seems always to have retained, 
as is shown by some of the attempts of more recent times to get behind 
the Newtonian conception of gravitational ‘attraction’, is probably due 
to the curious prejudice that, while it is self-evident how one particle can 
push another, it is not equally self-evident how one can pull another.! 
Hence the attempts to account for gravitation as due to an incessant 
bombardment of the exposed faces of the gravitating bodies. The com- 
bination of the prejudice in favour of a push against pull with the other 
prejudice against vacuum must lead, if thought out, to the view that repiwors 
is universal in nature. 

The examples given by Timaeus are (a) the use of ‘cupping’ in 
medicine, (4) the deglutition of food, (c) the motion of projectiles and 
bodies sliding on a plane surface, (¢) the transmission of sound, (¢) the 
flowing of water downhill, (/) the fall of ‘thunderbolts’, (g) the 
‘attraction ’, as we now say, of amber and of the magnet. Ina modern 
work all this material would be put into a foot-note to the effect that ‘ the 
general principles already laid down will account for the following facts, 
but the detailed application in each case must be left to the reader’. Or, 
at most, there would be an excursus at the end of the volume on ‘ further 
illustrations of the principles of wepiwors’. But in a Greek book of the 
fourth century foot-notes were impossible for the same reason which is the 


‘Tam not referring here to the attempt to found physics on a geometry of the 
infinitely near, That, as far as I can understand, has nothing to do with either of the 
prejudices mentioned but arises from the strictly geometrical work of Riemann. 
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true explanation of the looseness with which classical writers commonly 
quote their precursors. The book was written, in narrow columns, on 
one or more continuous rolls without pagination. This made the 
appending of notes out of the question; what in substance is an illustra- 
tive note has somehow to be worked into the main substance of the 
writer's exposition, Similarly the verification of quotations from lengthy 
works was almost impossible until the folded sheet took the place of the 
roll. 

79 @10. tds iarpixds oixdas. So called because of their gourd-like 
shape; cf. the Latin cucurdz/a, There are fairly numerous references to 
their use in the Hippocratic corpus. The cup is always heated before 
application, the real reason being that the heating rarefies the air in the 
cup and so creates a difference in the pressure on the flesh immediately 
under the cup and the neighbouring parts. Plutarch explains Timaeus 
to mean that the heated air evaporates through the zopo in the metal of 
the cup. It then repels the neighbouring air and sets up a ‘pulsion’ 
which is in the end transmitted to the flesh under the cup. This is con- 
sequently thrust up, swells, and ‘expresses its humours’ (cwvexOAiBe rd 
typov) into the cup (Plut. op. cit. 1004 f-1005 a). This is a good 
illustration of Galen’s censure that Plato insists on completely ignoring 
6Axy as a mechanical principle. A precise parallel is afforded by 
Hobbes’s theory that the effect of working an air-pump is not to rarefy 
the air in the receiver but to force in fresh air which takes the place of 
that which escapes through the body of the apparatus, and so to make 
a violent hurricane on a small scale. The mice, &c., in the receiver thus 
do not die for want of air, but are suffocated! (Seven Philosophical Problems 
3, Molesworth, vii. 20-2). 

80 al. nai rd ris xatanécews. The usual periphrasis for 4 xarazoots. 
The facts of deglutition. Plutarch explains ‘the hollows of the mouth 
and gullet are always full of air. So when the food has been pressed 
down by the tongue (drav éurcec Oy 10 ciriov br6 THs yAwrrys), and the 
tonsils simultaneously stretched taut (da xairav rapiOpiwv évrabévtwr), 
the air is squeezed out in the direction of the palate, is contiguous with 
what is descending, and helps to push down the food (€xOA:Bopevos 6 dnp 
WPOS Tov olpavoy éxerat TOU broywpoivros Kai cuverwhei Td orTiov’ OP. Cit. 
1005 a). That is, air in the ‘cavities of the mouth and gullet’, which 
was itself at first being pushed down by the food escapes upwards, and 
then, by exerting a downward pressure on everything underneath it, helps 
to push down the food towards the region from which it has itself escaped. 

The really curious thing is that T. makes no use of the muscles in this 
explanation any more than he had done of the thoracic muscles in his 
account of breathing. Galen rightly notes this curious point in his com- 

plaint of the neglect of éAxy in the ‘ Platonic’ physics. As he says (de 

placitis EHippocr. ef Plat. viii. 715 = Kihn 708) the distended thorax 

actually draws in the air, ZAxer da THs Tpayelas dprypias dvayxains eis 6 

oTrdpa Tov whey dépa. A consequence of this neglect of the part played 
by the muscles is that ‘Plato’ mistakenly makes inhalation a mere passive 
condition, a aos instead of an évépyea, and quite overlooks the point that 

we have voluntary control of both inhalation and exhalation (op. cit. viii. 
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719 = Kithn 712 év obderépg de avray 6 TAdrey MpooKpHyTat TH ™poaiper et, 
xairou pavepios dy Hpiv GvTos Ka ro Garrov xai Bpadvrepov Xarrov re Kai 
wAXéov Kai ruxvorepov eiomvevoai Te Kai dxrvedoat). 

80 a I-23. rd re Tew Atwroupdvey .. . Biextéov. We come now to the 
facts about projectiles and bodies made to slide or roll along the ground. 
The theory will be sufficiently made clear by considering the first case. 
The idea is that the projectile divides the air, which at once closes up 
again by flowing round to the back of it so as to prevent the formation of 
a vacuum. Getting behind the missile in this way, the air then pushes it 
on and, according to Plutarch, actually accelerates it. Plut. op. cit. 
10054 Ta be purrovpeva Bdpy Tov dépa oxilet per whayis éprecovra Kat 
Suornow’® 6 5¢ repippéwv Grirw, To vow éxew a det THV épnpovperny xépay 
SimKxery Kal dvarAypow, cuvererar TH ahiepevp THY KivnoW TUvERTaxLVUN. 
Thus the missile is supposed to be ‘kept from falling to the ground and 
actually speeded up as it flies by the very air which had received its first 
impulse to motion from the missile itself. Of course the analysis of the 
velocity of the projectile is widely inaccurate. Its initial velocity in the 
direction in which it is impelled remains constant, its gravitational acce/era- 
‘ton is constant also. The veloct/y due to this acceleration increases pro- 
portionately to the time of flight. Timaeus, it may be noted, says nothing 
about any increase of velocity; Plutarch is presumably following some 
expositor who wished to get in the fact that the velocity directed 
towards the earth’s centre of gravity does increase, but was not aware 
that velocity is a drec/ed quantity. There is no increase in the velocity 
in the direction of the original impulse. 

The fall of ‘ thunderbolts‘ (ra ray Kepavviay mrwpata) mentioned later 
on at 80 c 1 is only a special case of purrovpeva, ‘missiles’. Plutarch (op. 
cit. 1005 b) explains that the fiery mass (ro wupades) of the supposed 
bolt ’ (really, no doubt, a meteoric stone) is hurled into the air (éxande 
iro wAnyys év rh veda yevouevys) by a blow or clap in the thunder-cloud. 
The air makes way for it and then joins up behind it by zepiwors, as in 
the last case. The reason why it is thought necessary to account for the 
fact by a ‘ push’ of the air and not as a mere ‘ fall’ is that the xepavros 
is supposed to be, or to contain, ‘fire’, and therefore it ought, on T.’s 
principles, to move towards its own ‘region’, if there were no special 
impulse to push it towards the region of earth. So Plutarch (loc. cit.) 
says that the air dyvwOev efw6ct xdrw rapa diow aroBaldpevos Tov Kepavvoy. 
Hobbes’s account of the fall of heavy bodies, published in 1662, only 
twenty-five years before the appearance of Newton’s Principia, is in all 
essentials no improvement on Timaeus. A stone falls with increasing 
velocity because it is pushed down by the air above it! PA:losophical 
Problems 1 (Molesworth, vii. 9), ‘as it descends and is already in motion, 
it receiveth a new impression from the same cause, which is the air, 
whereof as part mounteth (H. means that the stone in its ascent had been 
pushing air before it), part must also descend, supposing, as we have 
done, the plenitude (M. by error has plentifude) of the world’. 

This method of explaining the motion of a projectile—i.e. answering 
the question why, when it has left the hand or bow or catapult, it does not 
simply drop vertically to the ground—by the principle of wepiwors or 
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dyrirepioracts iS commented on by Anstotle at the end of the P&ysics 
(@. 266525). The puzzle which the ancients felt about the matter can 
perhaps be best brought home to us by considering a penetrating remark 
of Galileo. Galileo remarks, in the Discorst sopra le nuove sciense, that 
you cannot compare the magnitude of a force which produces its effect 
by uniformly accelerating motion with that of an ‘impact’ which com- 
municates an instantaneous velocity. Take e.g. the case of the effect of 
‘ gravity on a bullet fired from a rifle. The velocity the bullet has in the 
direction in which it issues from the gun is whole and complete at the 
very first instant. But some lapse of time, however short, is required to 
produce any velocity, however small, by constant acceleration. Hence 
Galileo said that any ‘impact’ is of infinite magnitude by comparison 
with any acceleration. This is the true reason why there is not really the 
paradox the ancients thought there was in the flight of a projectile. (Cf. 
the remark of Mach Science of Mechanics es Tr. ed. 1] 311-13, that 
this statement ‘ which is sometimes attributed to intellectual obscurity on 
Galileo’s part, is, on the contrary, a brilliant proof of his intellectual 
acumen ’.) 

Aristotle puts the difficulty thus, ‘if everything which moves is set 
moving by something else (except in the case of things which move 
themselves), how is it that some things move continuously without retaining 
contact with that which set them moving, i.e. projectiles?’ (aras_ xevetrat 
évia TUvEXs py) drropévov TOU KivncavTos; olovy Ta purrovpeva, Phys. @. 
266529). If you say that the man who started the projectile on its 
course at the same time set moving something else as well, viz., the air, 
and that this something else thus both moves itself and sustains the motion 
of the projectile (ef 3 dpa xevet cat dAAo re 6 Kuvnoas, oloy Tov dépa—a 
pretty clear allusion to T.’s views—Os xwovpevos xuwet), it is just as im- 
possible for this to move when the source of the impulse is not in contact 
with it and setting it in motion (dpotws ddvvaroyv tov mpwrov pn arropévov 
pende xwwovvtros xiweiaOa, ib. 32). That is, the continued movement of 
the air supposed to push the projectile on, calls for explanation just as 
much as the continued motion of the projectile itself. All the motions 
must be performed together and finished together as soon as the source 
of the first impulse ceases to act (GAA dua wayra kai xwetoOat nai 
merava Ga [ SC. dvayxy |, dray To mparov wow mavoyra, ib. 33—2675 1). 
If the action is to be like that of the loadstone (7 Ai@os, another allusion 
to T.’s examples), i.e. if 2 which was originally set moving by A, in its 
turn imparts motion to A, then, of course, we must hold that the original 
source of motion makes something else able to smparf motion, whether 
this something else be supposed to be air in a certain condition, or water, 
or whatever it may be. i rroret Womep 7 ALBos, olov Kwet & exivnoer (the o 
here is of course accusative after éxivycev), dvayxy &) rovro pev A€ye, ore 
To Xparov Kwhcav rove oloy Te Kuveiv, 7) Tov dépa ToLwovTOy y Td VOwp H TL 
aAXo 5 réeguxe xivety Kai xwetcOat (267% 1-5). ‘ But’, he adds, ‘ it (sc. the 
thing which is made able both to move and to impart motion by the original 
agent) does not at one and the same moment cease both to move and to 
impart motion (ovy dua waverat xwovv Kat xtvovpevoy, 26745). It ceases 
to move as soon as the mover ceases to move it, but it still continues to 
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impart motion’, (aAAa xiwovpevov prev apa (SC. maverat), Gray 6 Kuvdv 
TavoynTa. Kwav, xwovv dé ért €oriv, ib. 5-7). The point of this criticism 
is that zreptwors does not fully account for the flight of the projectile. It 
is not enough to say that when the projectile is started it makes the air 
in front of it move, You must add that it also makes this body of air in 
its turn a cause of motion to another contiguous body of air, and so on. 
If you attend to this distinction, Ar. holds you escape the apparent paradox. 
A thing to which motion is imparted ceases to move when that which 
pushed it pushes it no longer, but it still retains the power to pass on the 
push to something adjacent. (It i is hard to reconcile this assumption that 
a corporeal thing can be an ‘unmoved mover’ with the principles of 
Aristotle’s philosophy. The ancient commentators tried to do so, but 
Simplicius is dissatisfied, and with good reason.) The next question 
raised seems to hit a real blot in T.’s theory. Why does not the projec- 
tile, once started on its path, go on for ever? Why should not zreptwors 
keep it going indefinitely? (Hobbes, whose theory of the descensus 
gravium, as we have seen, amounts to a doctrine of repiwars, does actually, 
at de Corpore 30. 4 = of Body 30. 4, Molesworth, i. 513, raise the question 
whether a stone thrown upwards at one of the poles would ever come down 
again, and replies that we cannot say without making trial, which is hard to 
make ‘because the places near the poles are inaccessible ’.) Aristotle 
answers that the projectile must fall in the end, because the ‘ power of 
imparting motion’ (4 dvvayus rov xeveivy) is in time exhausted. He con- 
ceives of this ‘ power’ as being diminished at each successive step, much 
as we hold that in all exchange of energy between two systems there is 
a dissipation of some energy into a form unavailable for ‘ work’; conse- 
quently he holds that after a finite succession of steps, you come to some 
silage in the process at which a movent X passes on to a contiguous }’ 
merely motion without the ‘ power to set another thing in motion’. 27 is 
then the last term of the series of ‘ things set in motion ’ (réAos 5é waverat, 
oray pyxer TOLnoy TO TpPoTEpoV KUvOUY, aAXa Kuvoupevoy povoy. [N. B. ro 
Tm por Epov is of course nom. | raira 5 avayxy dua maverOa, TO per Kuvorv 
To O€ KvoUperov, Kat THY OAnY Kivynow, ib. 2678 9-12). Subject to the modi- 
fication that what is passed on at each stage, until the last, is not simply 
movement but ‘ power to impart motion’, Ar. accepts wepiwors, or as he 
calls it dyrurepicracis, as a real process which happens in fluids (d0 é 
G€pt Kat voaTt yiverat 7 ToLavTy Kivnats, loc. cit. 267%15). The point he is 
anxious to labour is that analysis shows that it cannot go on for ever. 
This, as well as the consideration that it is not strictly ‘continuous’, but 
composed of a denumerable series of pushes, distinguishes it in kind from 
the eternal and strictly continuous revolutions of the ‘heavens’. He is 
anxious that no one shall try to explain /4em in ‘ naturalistic’ fashion by 
mepiwots, because that would destroy his great argument for the existence 
of God, the argument that since the diurnal revolution of the drAavés is 
continuous and eternal, it must have one eternal and unchanging author. 
mepiwots looks continuous but is not really so; ‘it 1s a motion of things 
which are adjacent or in contact, for the source of motion in it is not one, 
but many things which form a serial order’ (ot ouvexys, adda paiveras® 7 
yap épefys Ovrwv f dzropevwy eotiv’ ob yap &y To Kwovv, GAN éxopera 
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ddAyAwy, loc. cit. 2678 13-15). Motion of dvrurepicracrs accordingly 
figures in Aristotle's own cosmology as a secondary and subordinate 
principle, useful chiefly for the explanation of certain facts of meteorology, 
such as changes of weather from wet to dry; apart from these applica- 
tions the outstanding example of it in Aristotle is his physiological ex- 
planation of the rhythmic alternation of waking and sleep in the essay 
wept urvov Kai ¢yprryopoews. Sleep is due to the fact that the blood gets 
regularly heated in the process of concoction of rpody. It consequently 
gives off vapours (dva@vyidcecs) of high temperature. These ascend until 
they reach the cold and moist brain. They are cooled there and re- 
descend, and so induce a ‘refrigeration’ of the central organ, the heart, 
and its connexions, and thus cause unconsciousness. dare payepov éx 
TOV cipypevuv 6 ore 6 vives €oTi ovvobos Tis TOU Deppov eiow Kal dyrumept- 
Trans puowny Sua. TV etpnpevny airiay (op. cit. 457° 3 3), and again Tt pe 
ovy TO airvov rov xaGeviecy, cipyrat, ort 7 ure TOU Twparddous Tou dvadepo- 

Evov Ure TOU Guupurou Geppov avyTimepiotacis GOpows eri TO Wpwrov aicOy- 
ryprov (ib. 458% 26). 

80a 3-bD8. xai dca POdyyo . . . wapdoxov. We come now to the 
most troublesome of the examples given by .T., the attempt to account 
for musical concords and discords by the principle of wepiwors. First as 
to certain matters of grammar. A high-pitched and low-pitched note, we 
are told, are ovpdwvo, concordant, when heard together 8 énotornra THs 
év api to avrav Kuwyoews, ‘when the motion they produce in us is 
uniform ’, discordant 6° avopoor7ra THs év Hiv bm abrav Kuncews, ‘ when 
the motion produced in us is non-uniform’. That is, the notes are dis- 
cordant when they give rise to ‘ beats’, Now arises a question about the 
grammar of the next sentence, ras yap tav mpotépwv «trv. A.-H. frans- 
Jaies on the assumption that the words 7éy re eis Guotov éAyAvOvias mean 
non re eAnAvOvias eis Gpovov Céxeivats) als xrA.; ‘the slower sounds 
catch up the motions of the earlier and more rapid when these are 
already dying away and have come to a uniformity with the motions by 
which they themselves (the slower sounds) are moving them (the more 
rapid) afterwards as they advance’ (this is not A.-H.’s actual language, but 
a strict ‘ construe’ intended to bring out his view of the grammar). M. 
seems to take the same view from his rendering, ‘les mouvements des 
sons les plus rapides, qui arrivent les premiers, diminuent, et sont déja 
semblables 4 ceux des sons les plus lents, lorsque ceux-ci, arrivant plus tard, 
les agitent en les rattrapant ’, though the words are rather an ambiguous 
exegesis than a strict translation. So, too, apparently, Rivaud. 

It is, however, equally possible grammatically to regard eis opowy as 
absolute, and to render ‘the slower notes catch up the movements of the 
more rapid when they are already dying away and have come to a uni- 
formity, by the motions with which they (the slower) move them (the 
more rapid)’, thus making the ‘understood’ antecedent to afs not 
a dative after eis Guotov but an instrumental dative. This seems to be 
what is meant by the rendering of Ficinus, ‘ priorum enim velociorumque 
cessantes motus, iamque ad smile guiddam progressos, tardiores ipsae 
voces succedentes illis, eosque moventes, occupant comprehendendo ac 
superant’, St. makes no comment to show how he construed the words. 
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With either construction and rendering we get the false suggestion that 
as the sounds ‘ die away ’ they also zpso facto ‘ come to a uniformity ’, Le. 
that a dissonance becomes a consonance as it dies away. I do not think 
it possible to decide with certainty which construction is the true one. 
On the whole that commonly adopted seems to be the simpler, and 
I would therefore give it the preference and suggest that to avoid all possi- 
bility of ambiguity the comma traditionally printed after €éAyAvOvias should 
be deleted. The meaning of the sentence, then, is this. A high and 
a low note are given out simultaneously, e. g. by two strings of a cithara. 
The higher note has the more rapid vibrations corresponding to it, and 
T. assumes that these vibrations are also propagated more rapidly through 
the air to our tympanum. The lower note has slower vibrations, and 
they are also propagated more slowly. By the time these reach our tympa- 
num, the vibrations of the higher note have also slowed down, so that the 
effect of the overtaking of the higher note by the lower at the tympanum 
is not interference of wave-motions but a uniform wave-movement com- 
pounded of the two waves, and so we hear a consonance. The whole 
theory is quite perverse. For (1) in point of fact the rapidity of the 
vibrations set up by striking the wire is independent of the rate of their 
propagation through the air. Sounds of every pitch are propagated with 
the same velocity through the same medium. T. may be excused for not 
knowing this, but there is a less pardonable blunder. For (2) the ‘ dying 
away ’ of a note depends not on the slowing down of the rapidity of the 
corresponding vibrations but on the diminution of their amplitude, just as 
when a pendulum is coming to rest, the pendulum does not beat slower, 
but makes increasingly smaller excursions in the same period about the 
position of equilibrium. If the quicker vibrations really did ‘ slow down’ 
to be ‘caught up’ by the others, obviously you would get this dilemma. 
If efs opocov i€vae means that they slow down to the same rate as the 
slower, the result would not be that we should hear two consonant or 
concordant notes, but that we should hear only one of augmented loud- 
ness. There would be nothing audible except either single tones or 
dissonances, If it is only meant that the faster vibrations slow down 
until they bear to the slower one of those simple ratios (2:1, 3: 2, 4: 3) 
on which the fundamental consonances are based, why should not the 
rates of vibration of the two notes have had this ratio from the first? 
Why need it be brought about by a ‘slowing-down’? 

As to the assumption that sounds of high pitch are transmitted through 
the same medium faster than those of lower pitch, Aristotle seems to 
make the same mistake in the chapter (de Generatione Animal. E. 7. 
786> + ff.) where he is trying to explain the differences in the cries of the 
various animals and the ‘ breaking ’ of the human male voice at puberty. 
Though he rightly points out that a voice may be at once high and loud 
or low and soft, he tries to account for both differences (that of pitch 
and that of loudness) by the difference between moving a greater or a less 
volume of air. A loud voice is one which moves an absolutely large 
volume of air, a deep voice one which moves a volume large re/azt:zvely to 
the moving power. The strong can thus in some cases move a great 
volume of air but can only move it slowly, and then their voices are loud 
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but deep (dav pev yap trepéxy TO Kivovpevoy TIS TOU KtvoUvTos loyvos, 
avayxyn Bpadéws féperGar ro hepopevov, Gv 5 trepéxynrat, rayéws. 7d 8 
toxvov Sia Thy ioyty Gre pév odd Kwow Bpadelay woes ryv Kivnow, bre 88 
dua TO Kparetv rayecay, loc. cit. 787815). The idea underlying this is that 
heavy things in general move more slowly than less heavy, if the motive 
force is the same in both cases. In the application of this Ar. is partly 
misled by a mere equivocation. He thinks of the ‘deep’ note as heavy 
because it was called Bapvs in Greek (Lat. gravis). But the employment 
of the argument from propulsion shows that he is also taking it for 
granted that the periodical vibrations set up in the air expelled through 
the vocal passages must be slow if the air is expelled slowly. 

80 b 2-5. xarahapBdvorres 8¢... wdOnv. That is, the ‘overtaking’ 
of the higher note by the deeper does not give rise to ‘ beats ’ and conse- 
quently to dissonance (ovx dAAnv érepBddAovres dverdpagav xivyow). In 
the case of a consonance, the overtaken note is supposed already to have 
‘slowed down’ to the same rate of vibration as the overtaking. The 
effect of being overtaken, therefore, is simply that the movement which 
was dying away gets a new lease of life. The overtaking motion supplies 
‘the starting-point of a slower movement uniform with (xara rv dpot- 
tyra) that of the swifter but now dying’ xivyots. The result is a single 
‘ quality ’ (way) which is a blend of high and low, i.e. an dppovia. The 
allusion is to the standing (Pythagorean) definition of dppovia as a xpacrs 
of the high and the low. Cf. for the definition and its authors P&rlebus 
17 CII GAA, © dire, éredav AaBys 1a Staorppara Groca éati Tov dpOpov 
rs puns cfvryros Te wépt Kai Bapvryros, Kai Orrota, Kai rovs Gpous TeV dia- 
OTHPATwY, Kal TA éx TOUTWY Ova OVOTHPATA yeyover—& Karidovres oi pda bev 
waptSovay nuiv Tos éropevots exetvors KaXely atTa dppovias xrA. There 
seems to be a hint that in the majority of cases the ‘ overtaking’ of the one 
sound by the other happens before the duodrys has been reached, and that 
this is why only a few intervals are consonant. In the other cases the over- 
taking does lead to an interference of sound-waves which is disagreeable 
to US. 

80 b 5-8. SOev iSovhy ... wapdoxov. For the contrast between 7dov7 
and evdpoovyvy cf. Profagoras 337 c 1, where it is dwelt on by Prodicus, 
Wpeis T ad of dxovovres padior Gy ovrus eippawoipeba, ovy HdoinerPa— 
evdpaiverOa pey yap éorw pavOavovrd Tt Kai dpovycews peradapyBayorra 
aury TH Savoia, noerOar bé éxSiovrd Tt 7 GAXAO HdU WacxXovTa aiTe TG THpart. 
It looks as though there had been an attempt in the fifth century to 
specialize the word 75014 by confining it to the sphere of what Plato calls 
‘ bodily’ pleasures, and to give the name evdpoovry to the strictly mental 
pleasures of intellect, imagination, and affection. Plato himself rightly 
regarded 7dovqy as a generic name for both species, as the terminology of 
the Piilebus and Laws proves. In the Profagoras he is amusing himself 
by parodying the rather pedantic discriminations of synonyms made by 
Prodicus. 

80 b 6-7. 8:a tiv Tis Oeias... dopats. The meaning is that what 
gives such special delight to the éu¢poves is that music is ‘audible mathe- 
matics’. The @eta dppovia meant is the simple mathematical ratio which 
corresponds to a consonance. This is ‘eternal’ or ‘ timeless’, and hence 
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Geta. The ‘heard melody’ reproduces an arithmetical ratio in a certain 
‘matter’, the vibrations of cords or strings, which are yryvoueva. The 
knowledge that consonance depends on ratios serves as an incentive to 
the mind to study the relations of numbers as such; povoun forms the 
starting-point for the whole study of series. Cf. Rep. vii. 531 c1, where 
Socrates blames the ordinary run of students of dppovias because rovs & 
TaVvTAs Tals Tvpdwriats Tals axovopevats apiOpous Cyrovacr, GAN’ ovx eis zpo- 
BAnpara aviacw, érurxorely tives cUphwrot apOpol Kal rives ov, Kat dia TH 
éxatepot. It is probably these same povorxod rather than the more general 
public whom Timaeus here speaks of as ddpoves, just as Socrates (loc. 
cit.) speaks of them aS wra rod vov mpoornadpevot 

80 b 8. cat Sh nat Ta tov O8dtev wdyta pedpara. Timaeus contents 
himself here with the mere general statement that the flowing of water 
down-hill is a case of repiwors. How the repiwors in this case is effected is 
explained by Plutarch P/a/. quaest. 1005 d-1ro0o6a. We must not sugzest 
that ‘gravity’ is ‘perhaps tacitly assumed’, The whole reason why there 
is any problem at all to be solved by wepiwors is that T. agrees with fifth- 
century physicists in general in making no use of wetgA/ as a principle of 
explanation. Plutarch admits that it is not very easy to follow the details 
of the wepiwors in this case (7 S& rav éri yas tddrwv pots ody Spots 
evovvorroy éxet TOV THS avTLTEepiwoews TpoTov), but works it out as follows. 
Standing water (ra Aypyvaia) is calm and unruffled (arpepotvra xai pévorra) 
unless its surface is agitated by movements of the air with which it is in 
contact. When this air is disturbed the surface of the water is set in 
violent motion (Sovetrat xat xvpaivera). Disturbance in the air leads to 
motion in the water which is thus set flowing. The flow of a river gives 
a push to the air in front of it, and this to a wrepiwors which leads to 
a fresh push of the air on the water from behind, and thus keeps up the 
flow of the river (ai pices obv trav hepopévwn det Ta Uroywpovvra Tov dEpos 
Siwxoveat, Trois 6 avrirepiwOovpevors eAavvdpevat, TO évdeXexés Kat dAwdyrev 
gxovo.). Hence the fuller the stream, the more rapid the current, but 
when the stream is low there is no need of a very violent dvrirepi- 
oracts (loc. cit. 1005 f). Observe the manifest confusion between greater 
momentum and greater velocity. Plut. quite forgets that there may be 
a great volume of water with no appreciable current, or a very small 
volume with a swift current. So the water of a spring is forced upward 
by air from above which penetrates the hollows deep in the earth and 
pushes up the water from them (rot @ipafev dépos cis ras xevounévas & 
Baber xwpas trodepopévov wat madw Ovpale 1d Vdwp éxrréwrovtos, 1b.). We 
are to understand that the driving up of the water causes a wepiwors by 
which more air is forced down into the Ba@y ; by steady repetition of this 
circular process we get a constant stream of water forced upwards. 
Plutarch does not expressly say what makes a river begin to flow, but we 
may infer that it is the agitation of the lake or pool from which it comes 
by currents of air. 

80 C 1-2. Kal Td Oaupoldpeva ... KOev, The ‘attraction’ of the load- 
stone and of amber. Note the curiously artificial order of the words, 
tav H. Ai@wv, depending like Aéxrpwyv on éAgews, so that the construction 
is ra Oavpalopeva rept ris éAgews WAEKTpwv Kai tov “H.AGwv. The whole 
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sentence Is anacoluthic, the construction changing at zavrwy tovrwy, SO 
that pevpara, wrwpara, ta Oavpalopeva are left ‘ pendent’ nominatives. 
The point of T.’s electro-magnetic theory, if we may call it so, is again 
that what appears to be €Agis, ‘ attraction’ is really ‘pulsion’. There is 
no ‘pull’ of the loadstone on the iron. Plutarch explains the process 
thus (op. cit. ro05 b-d). Certain violent effluxes of air are emitted by 
the loadstone (7 pév AcBos Twas aroppoas einow euBpileis wal wrvevpa- 
rwoes); these push the air in front of them and this in turn the air in 
front of it. Jn the end a push of the air is thus set up behind the iron, 
and this drives it towards the loadstone. A similar account is offered of 
amber. Rubbing the amber forces out something in the nature of wind 
or fire (ri PAoyoedés f wvevparixor) from its ropa, and the rest of the pro- 
cess goes on exactly as with the loadstone and the iron. It still remains, 
of course, to explain why the loadstone attracts only iron and not any- 
thing else. A.-H. does not report Plutarch quite correctly on this point. 
His account is that iron is the only body whose pores are so exactly pro- 
portioned to the. size of the particles of air that the air getting into them 
has quite the right hold or ‘ purchase’ on the iron; 6 otéypos otr’ dyav 
dpa.os dori ws EvAOV, ovT ayay TuKVOS WS xpvaos 7 AiBos, GAN’ Eee WOpous Kai 
Olpous Kat Tpaxuryras Oia Tas dywpadias TO Gépt TUpLpETpOVS, WOTE p17) GIrO- 
Ato Oavew add’ Spats Ticiv vic opevov Kai avrepeivent TepirAOKYY TUpLpeETPOV 
éxovoas, ws av éuréoy mpos tTHv Aor Hepopevos, dwoBialer Oar xai mpowHeiv 
Tov aténpor (op. cit. 1005 d. Nothing is said about the necessity of the 
return to the loadstone of the special gua/i/y of air which was emitted 
from it. A.-H.seems to have added this de suo). Since the ovpperpia of 
particles with wopo: plays a prominent part not only in the theories of 
Timaeus but in the sense-physiology of Empedocles, this explanation is 
at least on the right lines. Plutarch does not mention the source of any 
of his explanations, but as his various essays slow him to have been well- 
read in the literature of the subject and to have been directly or indirectly 
acquainted with the explanations of or commentaries on the Zimaeus by 
Xenocrates, Crantor, and Posidonius, probably some of these are respon- 
sible for what he says. 

Very little seems to be known about the theories of the early physicists 
on the subject of the loadstone, except that its curious property of attracting 
iron had been already observed by Thales, who is credited by Aristotle 
with having said that it must be alive (presumably because it seems to 
exhibit azpoaipeots, or at any rate dpefis). Empedocles is Known to have 
offered a theory of the matter which is reported (probably on the strength 
of the great work of Theophrastus epi duoixav dofav), by Alexander of 
Aphrodisias, Quaest. Natural. ii. 23 Bruns. p. 72 (= Diels #7. d. Vors.* i. 
221). E. said that ‘the effluxes from the loadstone repel the air at the 
entrance of the pores of the iron, and when this is eliminated the iron 
follows the violent efflux from its own pores. ‘The effluxes from it enter 
the pores of the loadstone, being proportioned to them, and fit into them, 
and the iron is borne along with these effluxes ’ (ai péy yap ravrns dardpporat 
TOV aépa TOY €ri TOLS TOU GLdypOV TWOpos amrwHovE! TE Kai KivovGL TOV éTLTW- 
parifovra abrovs’ Tovrou 5¢ ywpicGévros dOpoa atoppoia peovoy Tov cidnpov 
erecbar’ pepopevwy S¢ tay am atrov droppotav éri tous tHs ALGov ropovs, 
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Sua 76 ouppeérpous re avrois elvac xat évappdlew Kal rov cidnpov aw tais 
drroppoias érecOai re xai dépecGar). ‘This seems to be identical with the 
doctrine of Timaeus as explained by Plutarch. Zimaeus Locrus (102 a) 
gives the same explanations of the cupping-glass and the adhesion of 
straws to the amber as Plutarch. Hobbes persisted, in the third quarter 
of our seventeenth century, in a very similar theory about the loadstone. 
See Decameron Phystologicum ix (Molesworth vii. 156) in which he tries 
to prove that the ‘air between the loadstone and the iron’ is ‘ cast off’ 
and ‘consequently the place left empty, if the iron did not rise up and 
fill it’. 

Aristotle, as we have seen, alludes to T.’s explanation of magnetism in 
the criticism of the theory of weptwors at the end of PAyszcs @. From the 
language of his allusion it looks as though he himself acquiesced in the 
use of zepiwors to explain this particular ‘appearance’, but there is no 
discussion of magnetism and only one or two passing allusions to the 
loadstone itself anywhere in the Aristotelian corpus. Nor does the subject 
seem to have interested the Stoics, so far as we can tell. Lucretius (vi. 
906-1089) has a long passage on the loadstone which displays even more 
than his usual incapacity for coherent thinking. In the main, when he 
comes to the problem why the loadstone ‘attracts’ iron (loc. cit. 998- 
1041), he merely repeats the view of Empedocles and Timaeus without 
understanding it. ‘ Particles’ (semina) of some kind escape from the 
loadstone and ‘beat away’ the air between it and the iron, so making 
a vacuum. Atoms of the iron move into this vacuum, and the consistency 
of iron is such that this entails a movement of the whole mass. The move- 
ment is reinforced by the pressure of the air ‘ behind’ the iron, which 
drives it forward in a direct line to the loadstone. Why this thrust of the 
‘air behind’ does not simply lead to a draught of the air itself through 
the zwdpo of the iron, L. never explains, Obviously this is only the 
wrepiwots reproduced without understanding that the sole motive for bring- 
ing a wepiwors into the matter was that Empedocles and Timaeus denied 
that very existence of vacuum on which Epicurus and Lucretius insist. 
Lambinus thought that the close agreement of much of the passage with 
the Zimaeus proved Lucretius to have had the Platonic dialogue before him. 
As L, elsewhere (iv. 1160 ff.) imitates the famous passage Kep. 474 d-e, 
this is quite possible, but it is just as likely that he may be directly copying 
his own poetical model, Empedocles. 

It may be worth while to quote the penetrating comment of Galileo on 
the attempt to account for the continuous motion of projectiles, &c., by 
anteperistasis (Dzalogo ii. [ed. 1710, p. 146]). He has just shown that 
an arrow pierces the air in its flight and continues, ‘ Adunque le freccie 
tirate hannoa penetrar |’ aria? Ose!’ aria va con loro, anzi é quella che le 
conduce, che penetrazione vi pud essere? Non vedete voi, che a questo 
modo bisognerebbe che la freccia si movesse con maggior velocita che 
Paria? E questa maggior velocita, chi la conferisce alla freccia? Vorrete 
voi dire che I’ aria le dia velocita maggiore della sua propria?’ 

80 C2, Téy ‘HpaxAciwy A(Owy. The stone was also known as Mayriris 
(Eurip. Oeneus Fr. 571), though Plato (Jon 533d), referring to this 
passage made Socrates say that “HpaxAeia AiGos was the common expres- 
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sion, and ordypiris, the ‘iron’ stone. The name ‘ Heraclean’ was com- 
monly supposed in ancient times to mean ‘from Heraclea’, but it may 
equally well mean, as has been sometimes suggested, ‘ Herculean’, from 
the powerful attraction the loadstone exerts. 

80 C 2-3. wdytwv TodTev . . . odSevi wore. This is the most explicit 
enunciation of the principle rejected by Galen that all ‘ pulls’ are to be 
resolved into ‘ pushes’, 

80 c 3-8. 1d Sé xevdv... garicerar. The grammar here is difficult. 
How are we to construe the infinitives elvat, repwO@etv, iévac? Stephanus 
wished to emend the ro of c 3 and ro re of ¢ 4 to ro and r@ S¢ so that 
the infinitives would be instrumental datives and the subject of davjyoerac 
would be éxacra ravra. ‘ Because there is no void, but a mutual circular 
pulsion, and because all and each of these things in their combinations 
and dissolutions are moving to their own places, they (sc. éxagra rovrwv) 
will appear as wonderful in virtue of their mutual complications.’ St, 
though not altering the text, apparently approves, as his only comment is 
‘non male’. A.-H. also thinks that ‘the text can hardly be sound’. 
M.'s version is periphrastic, and he makes no comment. The conjecture, 
besides having no adequate MS. justification, seems to me to yield a bad 
sense. It is just the man who has grasped the explanation to whom the 
appearances will of seem refavparovpynpéva, ‘magical’, ‘effects of 
wizardry’. qavyjoerat should not mean ‘will appear’ but ‘ will be plain’. 
This is how A.-H. and M. ¢rans/afe, but they do not explain how they 
construe. I take it that the infinitives are all subjects of dayvjoera:, and that 
the words rovros ... rePavuarovpynuéva are a participial clause to be 
taken with igvac; ‘but to him who investigates rightly it will be apparent 
that there is no void and that the things in question exercise a circular 
pulsion on one another and move by combinations and dissolutions each 
to their varying abodes in ways which seem magical in virtue of these 
reciprocal complications’. To make the construction plain it would be 
well to insert a comma after reOavyarovpynueva. A.-H. well compares 
Laws 89341 ff. % rowvry xivnots ava Adcyow éavrnv Stavéper opixpots TE 
cat peiloow, éXarrwy re ovca Kai mAeiwy Kata Adyow' 56 67 TOV Pavpa- 
OTOY ardyruy Tryn yéyovey, Gua peydAos Kat opixpots KUKAOts Bpadvriras 
TE Kal TAXN Sporoyovpeva Topevovea, advvarov, ws dy tis eArricese, ytyver Gat 
walos. 

80 c g. Td Se xevdy elvar pynddv. We have already seen that the dis- 
crepancy between this assertion, which belongs to the Empedoclean cos- 
mology and physiology of T., and his original physical construction of 
the four bodies, which is of Pythagorean origin, must not be explained 
away. 

80 C 5. wpds thy attév Siane:Bdueva pay. The explanations just given 
depend on two principles of which the non-existence of ro xevov is only 
one. That explains why a movement anywhere leads to a zepiwors. 
Why the initial movement takes the direction it does is explained by the 
Empedoclean theory of the tendency of small aggregates towards larger 
aggregates of the same kind. 

80 d 1—81 a 4. nai Bh Kai 1d Tis dvanvons ... mpds dauréd. Timaeus 
returns to his unfinished account of respiration, the preceding section 
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about other examples of zepiwais being a digression. He wishes to 
complete his statement about the mechanics of respiration by a fuller 
account of the way in which the process leads to the formation of blood, 
and so to the nourishment and growth of the whole body. The ‘fire’ 
conveyed into the body by the motion of.the xvpros and its contents 
penetrates and divides up the food which has been received into the 
stomach, and since this ‘ fire’ follows the motion of the containing «pros 
of air as it swings up and down, it pumps the nutriment, now cut up 
small (in fact, the ‘ chyle’), into all the blood-vessels, and so the whole 
body receives a steady flow of nutriment for its tissues. 

80d g. aiwpoupévov. There is no need, with Hermann, to alter the 
case of the participle to the dative. The oscillatory movement was 
ascribed at 78d 1 to the xtros rod xiprov (made of air), but it is com- 
municated to the fire contained in the «ros, which may therefore be said 
to ‘ oscillate within the body in accompaniment with the breath’, exactly 
as the ‘fire’ is said at 78d 7 axoAoveiy éb Exarepa iovros Tov aépos ; cf. 
78 €5 Ororav ciow cai Ew THS avarvons lovaons TO wp évTOS TUVHLpErorY 
éryrat. There is a certain obscurity in the whole theory. The move- 
ments of the ‘fire’ within the body are first spoken of as if they were 
consequences of the movements of the avevua, but in 79d 4 ff., where 
the exhalation of air at mouth and nose is being explained, the move- 
ment of the breath seems to be accounted for as an effect of the tendency 
of ‘fire’ to ‘fire’. This difficulty, however, cannot be eliminated by 
emendation ; it is part of the incoherency of the whole theory. 

80d 5. éwayrketv, The metaphor of the irrigation of the kitchen- 
garden is resumed here and in the vapara and ézippuvra of dy. The 
theory is that the ‘ fire’ begins its work by ‘ mincing’ the contents of the 
xotAia small. It can do this in virtue of the sharp points and edges of its 
pyramidal particles. Blood is just a ‘mince’ of the contents of the 
xotAias Then in its onward movement the ‘fire’ further opens the 
‘sluices’ and drives the blood so formed through all the ‘channels’ 
and ‘conduits’ which have been cut for its reception. 

80d 7. yéyovev. ‘The indicative, formerly admitted by some editors 
apparently with no good MS. authority, is now known to be the reading 
of F, and should be adopted as the vera lectio. 

80d 7-e 4. vedrpynra . . . ddats. The small particles of fruit and 
cereals are of all colours, but the general effect is that the whole looks 
red as a consequence of the action of fire on a moist material. This fits 
in with the account given of épv@pdy at 68 b as the colour of fire gleaming 
through moisture. The unexpressed subject of the sentence is the rerpn- 
peva Of d5, the ‘mince’ made by the fire. vedrunra is significant. If 
the cereals, &c., were dry and not fresh, there would be less variety of 
tints. For ovyyevav see n. on ovyyen, 7724. The present passage 
must be taken as emphatically asserting that the natural and proper diet 
of man is strictly vegetarian, T.’s agreement with Empedocles makes 
it natural that he should adopt that philosopher's views on the point. 

80e2. icxe. Not ‘have’ but ‘get’. The blending of particles of 
different colours gives rise fo a still greater variety of tints, but the pre- 
vailing effect is that of red. 
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80 € 4. Sednpcoupynpérn guors. This, as against the variants found 
in Galen and Stobaeus, is plainly the archetypal reading, as is shown by 
the agreement of A W Y with F. The words are in apposition with 
7 €pvOpa xpoa, ‘red, the character (dvors) produced by, resulting from, the 
cutting and printing off of itself by fire on moisture’. Grammatically 
ropns and éefoxopfews are defining genitives after vous, dednprovpynpéry 
having no influence on the construction. 

80 e4—81aa. dev... Bdow. The traditional punctuation puts a full 
stop at deAnAvGaper, thus making 6 xaAotpev atya, ‘this we call blood’, 
a separate sentence. 1rd xpayza must then be taken as a nominative, 
* hence the colour of what flows through the body got the appearance we 
have described’, But afua is not the only fluid which pet xara ro oGpa; 
anp, for instance, does the same (78 d 3-4). Hence Bt.’s punctuation 
should be followed, and rov .. . péovros should be taken as pariihive. It 
is a less certain point what the case of xpapa is, but, in view of the 
wavrovaTa xpwata ioxe. immediately above, it should probably be re- 
garded as accusative, so that the meaning is, ‘hence that (part) of the 
fluid flowing in the body which we call blood got the colour with the 
appearance just described ’, ‘ got the look we have described, in respect of 
its colour’, The ‘humours’ of which we are to hear more also pet xara 
To owpa (as is indicated by the very word ca/arrh), but they are not blood- 
coloured. wdpevdseva keeps up the metaphor of the kitchen-garden' and 
Baow, as A.-H. says, means that on which anything stands or rests. The 
thought is that the daily waste of tissue is repaired by the building up ot 
fresh tissue out of the blood circulating through the system. Hence blood 
is called the vouy or ‘ pasturage’ of the body as a whole. 

81a 2-e 5. & S€ tpdwog . . . Hh Adwys. Growth, decay, and death. 
Growth is first explained on the analogy between macrocosm and micro- 
cosm. As in the otpavds there is a perpetual tendency for each ‘ root ’, if left 
to itself, to move towards its ‘kindred ’ aggregate, so it is with the particles 
of the different ‘roots’ of which ‘ what we call blood’ is an amalgam. 
They tend to be sorted out, each to its congeners, in the ‘little world’ of 
the human organism, and just as the ‘vibration of the todoxy’ in the 
ovpavos is perpetually shifting the direction which is ‘ towards the cog- 
nate’, so it is with the organism. The result is that whatever is deficient 
in any part is steadily supplied from the blood. This is meant to explain 
how such different things as bone, sinew, flesh all get just what they need 
to repair waste in them supplied in the nght proportions by -one and the 
same cause, the circulation of the blood. Timaeus has before him the 
same problem which is faced by Anaxagoras when he observes (Fr. 10) 
was yap av éx py rptyos yévotto Opig Kai capt éx py capxos; (cf. Aetii 
Placita i. 3. 5 [ Doxogr. Graec.279| = R. P.155 f tpopiy yotw mporpepo- 
pcOa ardnv Kat povoedy, dprov Kat vowp, Kat éx Trauryns Tpéperat Opig prew 


1 For the metaphor cf. Hippocr. wept capxay (or dpywv), Kiihn i. 435 dpSdpeva ydp 
Und THs TpopNs avferat Exacta, TO Oeppdy wal Td Yuypov Kai Td KoAAwWSEs Kal TO ALrTapoY 
wai TO yAuKv Kai Td sixpdv kal ta doréa wal Ta GAAa fupwayra dxcoa ty TE dvOpwry ery 
(but 1. é). So wept yupaw (Kahn i. 128-9) Gomep rota: bévdpoicw 4 yA, obTw Tota 
(wotoy h yaoThp wat rpéper wal Oeppalve wat Yrye. Yorye pey Kevouydyn, Ocppalver be 
mwAnpoupévn, Gowep yi xompevopdyn yerpwvos Oeputh, ol rw cal H Kotdin. 
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dprnpia vetpa dora xai ra Aowwra popia). T.’s corpuscular physics would 
not allow him to regard the rpogy a8 axAH xai povoedys, but he still has to 
face the problem how just those constituents of afua which are needed are 
distributed to the very various tissues of the body in just the right propor- 
tions. The important point is that the anabolic and catabolic processes 
in the organism are to be explained by the tendency of ‘like to like’ 
which we have already met in our cosmology. 

81a 5. tpas. Presumably to be taken as ‘governed’ dd xowot 
by both zepreorara and ryxe, ‘our external environment is steadily 
wasting us’. 

81a 5-6. mpds exactov elS0s 1d Suduroy dwordumworta. In strictly clas- 
sical Attic 6podvAoy would be a fanciful and poetical equivalent for 
ovyyeves; the use of it here is one of the many echoes of the style of 
fifth-century Ionic scientific prose to be found in the language of Timaeus, 
and is, no doubt, SO intended. Cf. Hippocr. wept Pvowos avO puro (Kitthn 
l. 35 r) &y FY opopuia é covra, pioryyrat Kat THY abriay ¢xyovra divapyuy yerrd, 
ovd ay Tatra npay ovvredéouro 5 ‘Philolaus’ Fr. 6 = R. P. 67 eet 8% rai 
dpxat tirapxov ovx opotat ode opddpudor éooat -..Ta Oe dyopova pende 
opopuda poe ivorayy avayxa. Te TowvTe appovia ovyKexA cio at, oig pédAXOVTI 
€v KOO pp katéxer Gar ; 80 heophrasius inset fe Democritus the formula 
that ‘like is known by like ° in the words ra yap opodvda pakiora éxacroy 
yuupifew (de Sensu 50, Doxogr. Graec, 513 = Fr. d. Vors.* ii. 41). 

ib. ra 8é dvarpa. Not the ‘ particles of blood’ but quite literally ‘ the 
things in the blood’, ‘the contents of the blood’. The blood through- 
out is taken to Je nutriment which has been ‘cut up’ by the dividing 
action of fire into its constituent corpuscles of air, water, &c. It is the 
particles of these ‘roots’ which, according to T., are distributed wpos 16 
épopvaAory, ‘earth to earth’, ‘water to water’, and the like. This explains 
how the daily waste is made good in the body. 

81a 7-8. doxep im’ odpavot... fou. Formerly we had the human 
head specially likened to the otpayds on account of its approximately 
spherical shape. We now learn that more generally the whole living 
organism stands to the rpogy it contains as the ovpavds in the specially 
Pythagorean sense, the ‘ outermost circle’ of heaven, does to all that it 
contains, 

We are now to see the explanation of the very rapid growth of the 
infant’s body, the slower growth of later years, the transition from youth 
to age, the period in which avgéyars is replaced by Oopa, and the final 
dissolution at death. Growth continues as long as the volume of new 
tissue supplied is in excess of the volume lost, i.e. so long as organic 
repair outruns organic waste, and no longer. While a creature is young 
and the ‘triangles’ of which its corpuscles are built up fresh, though 
its frame is soft and tender, being constructed out of still young 
pvedXos and fed on milk, the tnangles are very closely rivetted together 
(81 b 5—-c 2). 

81 b 6-7. xawad ... yevdv, i.e. dxovoa xawa Ta Tpiywva Tov yerwv oloy 
éx Spvdxwy. The yen are the four corpuscles of the four ‘roots’, and 
the rpiywva their component triangles. The metaphor of the otov é« 
dpvoxwv should be noted; ‘having the triangles of its materials fresh 
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from the slips". The organism is thought of as a newly-launched ship 
whose planks are as yet wholly ‘ unstarted’ by heavy weather. Wejhave 
just been dwelling on the fact that the living body is a lesser otpavds, and 
this reminds Timaeus of the old Pythagorean comparison of the ovpavds 
with a ship with God for its captain. If the great otpayds is a ship, so 
is the lesser. So the ovyxAeor of b 7 keeps up the same picture. The 
planks of the ship fresh from the slips are well locked together; it has 
not yet started a seam anywhere. Hence it is easy for the triangles of the 
body to control the older and more worn triangles of the rpogdy (which 
have infer alia just been subjected to the violent action of the internal 
‘ fire’), and to work them well into the framework of the organism. 
ovprérnyev is, of course, also part of the nautical metaphor. On dpudyuv 
cf. Rogers’s note on Aristoph. Zhesmophor. 52. 

For the conception of the oipavds as a ship the Jocus classicus in Plato 
is in the myth of the Polisticus 2723 rére 5 Tod ravros 6 pev KuBep- 
vYTHS, Olov wydaXiwv olaxos ddepevos, eis THY abTOv TEeMwMV dreary, TOV Se 
67 Koopoy madi dvéorpeder cipappevy re kal ovpdvros ériOupia xrrA. We 
even learn here what are the waters in which the ship voyages, 273 d 6 
TOV THS AVOMOLOTHTOS d7retpoy GyTa zrovroy, i.e. the ‘sea’ is our old friend 
the ‘ boundless’ in which the various xécjor are like vessels sailing on 
different tracks. The famous trofwyara of the myth of Er (Re. x. 
616 c 3) belong to the same set of ideas. The connexion with Pythago- 
reanism is proved by the fact that the Pythagoreans spoke of the ‘central 
fire’ as the - keel’ of the otpavds. (Aetius Placi/a ii. 4. 15, Doxogr. 
Graec. 332 = R.P. 73 a (PudAaos) 76 wyepovixoy ey TH peoairatrw Tupi, 
Grep Tporews Sixnv mpovreBaXrero 17 TOU wavros (adaipa) 6 Snptoupyos eds. 
So in ‘ Philolaus’ Fr. 12 = R. P. 79, the dodecahedron is called ras 
adaipas oAxas, the ‘hull’ of the sphere. Cf. EGPA.3 294 n. 1, 2, 3-) 

81 c 6-d 4. drav 8’ 4 pila... 7d wdBos. In later life the ‘root of the 
triangles’ is ‘slackened’, ‘started’ (yaAa) by many a combat. (The 
language still depends on the metaphor of the ship. The many ayaves 
are the buffetings the ship has taken from wind and wave, and the yada 
means that the seams have ‘started’. A.-H.’s ‘are blunted’ obscures the 
picture and seems also to embody the impossible view of M. that the pila 
of a triangle means an angular point.) The consequence of this is that 
the triangles of the organism can no longer ‘cut up’ those of the rpopy 
into uniformity with themselves, but are themselves broken up by the 
rpopy. That is, organic waste can no longer be made good; it outruns 
repair, and this is precisely what we mean by yipas, ‘old age’. The one 
difficulty in the passage is the interpretation of the curious phrase, 7 pia 
Tay tptywvwy. St. in his note translates by ‘ primitiva illa trigona’. I 
take it this means he regarded ray rprywywv as a defining genitive, ‘the 
root formed by the triangles’. (He migh/ mean by the primitiva trigona 
the ‘half-triangles ’ or ‘ half-squares’ of which the faces of the corpuscles 
are in the last resort composed, but if he had intended this it is presum- 
able that he would have said so.) M. says, without more ado, /a pornde, 
thus supposing the pi{a of a triangle to mean one of its angular points. 
I do not believe Plato could have expected to be understood if he had 
spoken of an angular point in such a way without explanation. A.-H., 
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perhaps remembering the common mathematical custom of calling the 
sides and angles of a triangle its ‘ elements’, says in his note that the p:Za 
is the ‘sides and angles’. This virtually amounts to agreement with St. 
about the sense. Yet in his translation A.-H., like M., misrenders yeAa, 
‘are blunted’, This ought to imply M.’s view of what is meant by the 
pila (for how do you ‘ blunt’ a szde of a figure ?), The phrase is obscure, 
but however we translate it, our rendering should be consistent with the 
view that the effect of the storms the ship has weathered is that something 
‘is slackened ’, ‘starts’ (yaAa). Now at 84b1 we find T. speaking of 
the attachments of the flesh to the bones as the fifa: of the flesh, and this 
suggests that the pcfar of the ‘ triangles’ ought in the same way to mean 
the attachments of the triangles which compose a corpuscle to one 
another, i.e. the lines along which the faces of the corpuscle are joined. 
That is, the pifas ray tprywvev will mean their sides, the ‘edges’ of the 
various Solids which are the corpuscles. I do not see what else can be 
meant as a point of language, and the interpretation suits T.’s general 
physical theory, according to which the ‘ breaking up’ of a corpuscle 
always takes place by resolution of it into its constituent triangles. This 
makes the metaphor of yaAg natural. A corpuscle which is yielding to 
forces which will resolve it into its triangles is compared with a part of 
the planking of a boat where the seams are starting. Thus I believe M. 
was right in looking for the piLac among the ‘elements’ of the triangles, 
but unfortunately chose the wrong elements, the angles, when he should 
have chosen the sides. ‘The meaning, then, will be that in old age the 
ovyxAeow of b7 above is relaxed. When the triangular faces of the 
corpuscles, which are the planking of the ‘ship’, begin to ‘spring leaks’, 
the vessel is overpowered by the torrent of incoming rpody, the sea-water 
gets in, and the corpuscles of the organism are broken up by it. The 
culmination is reached in death, when this process has actually reached 
the corpuscles of the pveAds and the ‘attachments of the yxy’ them- 
selves ‘let go’.! 

81d 5-e2. ANafural death. The end of the process of ¢@opa comes 
when the pvedds itself gives way. When its corpuscles are resolved into 
their ‘triangles ’, they in turn let go the (purely metaphorical) decpot ri7s 
yux7ns of which we read in 73b. (We must not try to find anything 
anatomical to answer to /hese 2 t\ The process is painless, or even 
pleasant, when it occurs gradually and in the course of nature (death from 
gradual senile decay); it is painful when it is sudden and violent and out 
of the normal course (death from wounds or disease). 

81d 5-6. rév wepi Tov pueddv ... Suctrdpevor. The deopet or ‘ attach- 
ments’ of the ‘triangles in the pveAds’ are simply the edges of the cor- 
puscles which compose it, i.e. they are the pi{as of these triangles. re 
wovw = ‘under the stress’, The word is part of the naval metaphor. 
The zovos meant is that of the vessel whose planks are being strained. 
It does not mean ‘ pain’ felt. by the dying man, since we are immediately 
told that in #a/ura/ death there is no pain, it 1s dwovwraros tov Gaydrur. 


1 Fraccaroli seems to understand the general sense much as St. does, ‘credo si 
devano intendere semplicamente i triangolari originart dell’ individuo’. But I do not 
see how he makes ‘ the root of the triangles’ mean ‘the triangles of the human race’. 
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ducrdpevas, since it is now known to be the reading of F W, is certainly the 
genuine reading here, and the discussion of the possibility of A.’s d&eord- 
peevor is happily unnecessary. 

Aristotle’s theory of natural death is not very different. T. makes 
death from old age a direct consequence of the failure of the triangles to 
cut up the rpody (the special function of the ‘fire’ in the organism). 
Aristotle also holds that its cause is the failure of natural heat (de Juventu. 
478532 waor pev ov » POopa yiverat dia Oeppod tivos ExAewy, rots Be 
tTeXeiors, €v @ THS Ovoias 7 apyy. But he accounts for this failure of vital 
heat in a way of his own. The vital fire goes out when it is not properly 
‘ refrigerated ’, because then it completely consumes its own fuel, like a fire 
in a brazier from which air is carefully excluded (op. cit. 479% 7 4 & dpyy 
THs Cwns éxdeime rots dxovow, Oray pn Karaydvynrat To Oeppov 7rd KoWwwvodv 
airis. Kxadarep yap e(pytat roAAdKts, ovvTyKeTat abro bp airov). Roughly, 
then, the difference between Ar. and T. is that T. makes senile decay 
directly due to ‘indigestion ’, Ar. to failure of the heart’s action, which is 
itself caused by failure—in animals which breathe—of the lungs to do 
their work (op. cit. 479% 10 Grav ovv Trois pév 6 TACKpwY Tos BE Ta Bpayxia 
oxAnpvvytat, dia ypovov pnKxos Enpavopéevwy Trois piv trav Bpayxiwv Trois ¢ 
TOV TAEUMOVOS, Kai ywopevwy yenpaov, ov Svvavrat Tatra Ta popia Kivety OVD 
aipev Kai cuvayew. réAos b¢ ywopevns émiracews Katapapaiverat TO Tp. 
Thus, if Ar. had only understood the functions of respiration better, he 
might have said with Huxley (Lessons in Elementary Physiology i, p. 20) 
that life has ‘ but two legs to stand upon, the lungs and the heart’, and 
that the ‘immediate cause of death is always the failure of one or of the 

other. As it is, he makes life ‘stand on one leg’. 
 «-81e1-2 wav yap... 4d. This had been already explained at length 
in the section on pleasure—pain, 64 a—65 b. 

81€ 4. dwovwrarog trav Oavdrev. Aristotle reproduces this when he 
says (op. cit. 479% 20) that dAumds éarw 6 év 7@ yjpa Gavaros, because the 
‘release’ (cf. AvOetaaa, d 7) of the soul is so gradual as to be imper- 
ceptible, ovSevds yap Biaiov mdfovs atroits cupBatvoyvros TeXevtaow, GAN 
dvaicPyros } THs Wuxns amodvorts yiverat wavredws. As the phrase droAvers 
rs Wuy7s is out of harmony with Ar.’s own psychological presuppositions, 
the words are probably a direct allusion to our passage. 

81e 6—86 a 8. rd Be rev voow... dwadAdrrerar pdédts. Physical 
disease. We have now completed our account of the physiology of the 
healthy body and have to append to it an account of the various ways in 
which the physiological processes may be disordered. We must dis- 
tinguish here between the general theory of the nature of disease and the 
special principle which T, adopts as the basis of his classification of par- 
ticular disorders. The general theory goes back to the view of Alemaeon 
that health depends on icovopin, the ‘ balance of power’ between the 
constituents of the organism ; disease is due to the ‘ usurpation ’ (zAcovegia) 
or, as Alcmaeon phrased it, the ‘autocracy’ (yovapxin) of some con- 
stituent. The theory is worked out by a fusion of this doctrine with the 
Empedoclean doctrine of the ‘ four roots’ as the components of the body. 
So that, when we remember the close relations between the medical school 
of Crotona and the Pythagorean society (see. EGPA.* 193-4), we find 
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once more the same attempt to combine Pythagorean and Empedoclean 
conceptions which has met us so often already. It is this attempt to get 
the ‘four roots’ into a framework of Pythagoreanism which gives T.’s 
version of the theory of disease as mAeovegia a different complexion from 
the similar theories of others and in particular from the most familiar of 
all, the ‘humoral pathology’ of the school of Cos, The particular 
classification of diseases adopted is determined by the same considerations. 
This explains why Galen who followed the Coan views, and made the 
appearance of the ‘humoral pathology’ a criterion of the genuineness of 
works ascribed to Hippocrates, subjects this section of the Z?maeus to 
a severe criticism which we shall have to consider. So far as I can dis 
cover, neither the way in which the wAcovegia doctrine is worked out nor 
the peculiar classification of diseases meets us outside the Zimaexs. This 
does not prove that Plato invented these things for himself. I believe it 
will be possible to show that there are some striking coincidences between 
the statements of T. and even the little that has been revealed in recent 
years of the medical views of Philolaus by the discovery of the fragments 
of the Jafrica of the Peripatetic Meno. Probably if we only knew more 
we should discover that T. is reproducing the theories of Philolaus and 
his friends with reasonable accuracy. 

For purposes of comparison, it is convenient to give here a brief sum- 
mary of the Coan version of the theory of imovouén and povapyin. Accord- 
ing to this version, as it is laid down, e.g. in the wepi @iotos avOpuwrov 
(now frequently ascribed to Hippocrates’ nephew Polybus, but regarded 
by Galen as a work by Hippocrates himself), the four constituent ‘ fluids’ 
or ‘humours’ (iypa) of the body are blood, phlegm, red or yellow bile 
(fav) xodx), black bile (uéAawa xoAy). All are constituents of the nor- 
mal organism, and perfect health is the equilibration of the four; excess 
of any one produces disease. (epi pics avOpuwrov (Kiihni. 352). It has 
just been stated that all creatures are composed of ro Oeppov, 76 Yuxpor, To 
fnpov, tovypov. The writer proceeds ro 5¢ cGa Tov avOpurrov Eyer €v EwuTa 
aipa kat pAéypa Kai yoAnv Sirryv, wyouv EavOyv re ai péAatvay. Kai rair 
€oTiv avréw 7 Pvors TOV TwpuaTos Kai da Taira aAyée Kai typatve. tytaiver 
pey ov padiora Oxoray perpiws exn Taira THs impos aAAnAa Kpyo Los xal 
Suvdptos Kat TOU myGeos, kal padiora. 7 mv peprypeva aN ad yéet dé, OxdTay 71 
touréwy €X\accov 7 wAciov 7 D 7 xwpicOy év ro gwpate Kal py KEKpnLevoy 7 } 
Toiot Supra.) preypa | is regarded as the cold constituent (Kahn i. 357 
avgerat é é&v 7 dvOpwrw 70 pev preypa Xetpiovos . - Yuxperarey yap €o71) 
aiua is warm and moist (ib. i. 358 typor re yap éort xai Oeppov). yoAr is 
said to be dry and hot (ib. i. 359 éypy te yap éort xai Gepuy). There is 
an attempt (ib. i. 360) to get a correspondence between microcosm and 
macrocosm by making the ‘humours’ answer to the different seasons 
of the year. The complete systematic working out of the theory 
demands the further distinction that the xoAy which is ‘ warm and dry’ is 
the fav6y; péAawva yoAy is cold and dry. This makes the composition of 
the four humours answer exactly to that which was adopted for the ¢ four 
roots ’ when they were got into the framework of older Milesian ideas by 
regarding them as binary combinations of the ‘ opposites’, earth being cold 
and dry, water cold and moist, air hot and moist, fire hot and dry. 
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Through Galen the humoral pathology in this form passed right on to the 
medieval world. It is from the application of it to psychology that we 
get the familiar doctrine of the four distinct ‘temperaments’ or ‘ blends’ 
(xpaces), in each of which there is some departure from the state of 
ideally perfect mental health, the sanguine, phlegmatic, choleric, and 
melancholic. T.’s doctrine differs from this on a point of fundamental 
importance. His classification of diseases is not based on the enumera- 
tion of the ‘humours’; indeed, he only mentions ¢Aé€yza and yoAy as 
secretions found in the diseased body, and leaves us to determine, if we 
can, by inference, whether they are present in health or not. His own 
scheme is based directly on the ‘four roots’. Disease may be caused 
in three ways. (1) There may be too much or too little of one of the 
‘ roots’ in the body, or what there is may be in the wrong place. Again, 
since, aS we have been told, there are numerous subvarieties of the 
‘roots’ themselves, disease may arise from introduction into the body of 
a wrong variety of one of the roots. In both these cases the disorder is 
due to something wrong with one or more of the ‘roots’ themselves, 
(2) The disease may be due to wrong conditions in what T. calls the 
Sevrepat cvoraces, secondary formations, i.e. the various organic tissues, 
bone, flesh, fibre, &c., which are formed from the ‘roots’ in the ways 
already described. Most of what T. says refers to disorders of this kind, 
his theory in the end being that they can all be referred to the formation 
of what we should now call ‘toxic’ secretions which pollute the blood. 
(3) Finally a whole variety of disorders not referable to either of these two 
classes is due to accumulations of wind, phlegm, or bile in the organism. 
Galen’s unfavourable criticism attacks (1) the attempt to take the ‘roots’ 
themselves and not the ‘humours’ as physiological ultimates, (2) the 
statements made about the aetiology of some of the particular disorders. 
He looks on the whole section as the work of a man of genius who was 
a Jayman in medicine. 

82a 1-b 7. rerrdpwv ydp Svrev yevav ... wapdgerar. This section deals 
with the first class of disorders, those which are due to (2) having too much 
or too little of a ‘root’ in the body, or (4) having it in the wrong place, or 
(c) having it of the wrong variety. (@) covers the rAcovegia xai évdeaa, 
“excess and defect’ of a 2—3, (6) the ris ywpas peraoracis é€ oixetas er’ 
adXorpiay ytyvopevn Of a 3-4, (. the ro py mpoonKov éxagroy éavT@ 
wpoc\apBaveyr of a 5-6. 

82a 32. wéovefia, here literally perhaps, ‘the having too much’, with 
routwy as objective genitive. But I think it more likely that rovrwy is sub- 
jective gen. and that wAcovegia means ‘ vaulting ambition’, ‘ usurpation ’. 
Cf. Hippocr. wept adévwy (Kihn i. 494) éy rotor réApact trys yas Kat 
xa@uypotow ov vera TO oréppa ovr eéAa dvaBaivew THs yns avw, GAA’ 
drroonmerat xai amomviyerat TH TWACovegin. Biytac yap To oréppa, Buyras de 
Kai év row évréporw 1 TAnOUs Kai ro typov wovAd Kai ov dy pica rptyas. 
The second Bupra here being plainly transitive, the first is presumably 
transitive too, and owépya is accus. The sense is that ‘in marshy 
places seeds will not come up if sown, because the moisture does violence 
to the seed’, Hence the meaning of the words d\X’ drocjrera... 
arXeovegin Must be that the seeds are choked ‘ by the encroachment’ (of 
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the water). So op. cit. i. 497 drei padXAov wAcoverreiy ebéAovea (sc. ddiv) 
ovdenin tore wANOos Exev Svvarar GAA... lodrns Cory airepow. The 
metaphor is kept up in the next words ris yapas perdoracts. The matter 
which has got into the wrong place is thought of as an invader unlawfully 
intruding on some one else’s territory. 

82a 4-7. wupés te ad... wapdyes. Martin and A.-H. are clearly 
right in making the genilives avpds, trav érépwy depend on -yém and 
removing the comma placed by some editors (Bekker, St, Turr.) alter 
érépwy, aS we are now passing from case (4) to (c). ‘And, furthermore, 
(av) since there are several varieties of fire and the like’, ro py xpoojxov 
... mpocrAapBavew, ‘the reception (by the body) of an inappropnate 
variety of one of them’ (éxaoroy object-accusative, the subject is under- 
stood) and rav@" 6ca rowaira are the subjects of wapéxye. The common 
use Of ordors for a condition of bodily ‘disorder’ is due to the same 
metaphor as Alcmaeon’s formula about ivovopén. Disorder is ‘faction’ 
in the commonwealth of the body, just as civil turmoil is vooos in the 
body politic. 

82 b 1-2. nat noida Sh nat Bapéda. Not ‘the light becomes heavy ’ 
(A.-H.), a rendering which disregards the second xai. Both xot@a and 
Bapéa are predicative, the subjects being supplied from the context. 
‘And (the constituents of the body) become light and heavy ’, i. e. those 
which in health are heavy become light, and vice versa. So ‘the con- 
stituents’ are the understood subject to déxeras in b 2. 

82b 5. wAnppedjoy. This common use of the word arises from the 
Pythagorean association of medicine with music (on the ground that both 
have to do with the maintenance of a xpaots or ‘temperament’). The 
ethical use of wAnppeAety has the same origin. Tr. ‘a false note struck 
by the withdrawal or accession of anything contrary to these conditions, 
gives rise to... 

82 b 5-6. rovrey éxrdés. rovrwy depends, I take it, on éxrds, not on t. 
For the order rovrwy éxros (not the usual one in Plato), ch Rep. vi 
498 b 8 orav dé Aryy pev 7 pwn, rodutixay 5é Kat oTpareay éxros ylyvyrai, 
Jim, 29 € 2 rovrov 8 éxtos dv. So rightly M. 

82 b 8. Seurépwr . . . cuveornruav, The clause is a genitive absolute, 
as is indicated by Bt.’s punctuation, not a genitive after vdowy, as is im- 
plied by the punctuation of Bekker, St., M., A.-H., and others. ‘ Once 
more, since secondary formations exist, there is a second class of dis- 
orders to be discussed by any one who will look for them.’ This brings 
us to the second of T.’s three classes of diseases. The remark is added 
that most disorders belong to the first class, being due to the excess or 
defect of some ‘ root’ or the occurrence of an inappropriate variety of a 
root, but the most serious owe their gravity to the inversion of the natural 
order of the formation of tissue. (From the examples of Sevrepat ovoraces, 
marrow, bone, flesh, sinew, we see that they correspond exactly with what 
Aristotle calls the opovozepy, as distinct from the dpyayxa pépy of the 
body, the parts which are subdivisible into parts similar to themselves. 
The parts of blood, flesh, &c., are themselves smaller volumes of blood, 
flesh, &c.; the parts of a heart, a hand, an eye are not lesser hearts or 
hands or eyes. Thus we may render the distinction by contrasting 
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‘tissues ’ with “organs ’.) The nature of the inversion is entered on at 
827 xara diocw yap xrA. The thought is that if in the natural order of 
things Cis a product of A and &, then a decomposition of C may lead 
to morbid changes in A and JB, and that is how the worst diseases 
originate, The natural order of development has been described already. 
Flesh and sinew (vevpa) are formed from the blood, sinew from the fibres 
in it (tves), flesh by a coagulation of what has been left when blood has 
been defibrinated. Sinews and flesh, in turn, produce a sticky, oily sub- 
stance (yA/oxpor xai Aurapov) which cements (xoAAg) the flesh to the bones 
and also feeds the vertebral column ; indeed, the finest part of it actually 
percolates through this column and ‘waters’ (dpde) the spinal cord 
itself. T. does not seem to know that the defibrinated blood does not 

congeal, as Aristotle correctly states in the passage referred to by M. and 
A. -H. (Hist. Animal. T. 515 30 éore dé Kat adXo yévos ivov, 6 ) yiverat pev 
év aiart, ox ev a drravros Se Cwov aipars’ dy efarpoupevwy éx Tov aiparos ov 
mryyvurat 76 alpa, dav O€ py éEatpeBar, wiyvura). Yet, oddly enough, T. 
himself states the actual facts quite correctly at 85 d 2-5, apparently 
without perceiving that he is contradicting himself. See n. on that 
passage. T.’s account of the supposed fluid which joins the flesh to the 
bones and irrigates the spinal cord is also quite fanciful. Apparently the 
thought is that the periosteum, the membrane round a bone, is formed 
by the coagulation of this fluid (see M. ii. 350, n. 178 ‘ What really 
attaches the flesh to the bones is the tendons, ligaments, and aponeu- 
roses ’. 

The theory of the cause of the péy:ora voojpara is, then, that when the 
Sevrepat cvotdceas are formed in the order just described, we have health, 
but when the order is reversed, as e.g. when the quality of the blood is 
affected by action of the flesh on it, you get a grave disease. If anything 
sets up decomposition in the flesh and the diseased flesh in turn infects 
the blood, it gives the blood a saline character, and this leads to the for- 
mation of various kinds of bile, phlegm, and serum. Thus the péywra 
voonpara are all caused by blood-poisoning of some kind. 

82 8. veipow pev é& ivav. ‘That is, from the fibrine of the blood, 
which both Plato and Aristotle distinguished from the serum, ixwp, though 
the globules were unknown to them’ (A.-H.). Yet if the text of 84 a1 is 
not hopelessly corrupt, the tes there referred to must mean, as A.-H. 
adds, ‘the fibrine of the flesh, not of the blood’, Presumably Plato did 
not make any clear distinction between the two. 

82 d1. & mhyvurat xwpiLopdvev ivy. Apart from the error about the 
coagulation of defibrinated blood, this statement raises a further question. 
Is it consistent with what we were told about the composition of odp€ at 
74.C-d? alua, as we have learned, is just the rpody cut up small and 
heated by the action of the internal ‘ fire’, Thus it will contain all the 
different ‘roots’. Flesh, according to 74°, is a composition of pvedAdgs, 
which already contains all four ‘roots’+ earth + fire + water, and vetpa 
are ‘bone+unfermented flesh’, But here flesh is said to be produced 
from alya by the subtraction of whatever it is that makes the fibrine, 
and vevpa are formed from the fibrine. The two accounts do not seem 
easily reconcilable, and I suspect that Plato has taken the details of his 
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physiology from more than oné medical work, and that his sources did 
not wholly agree with one another. So far, Galen’s description of this 
part of the dialogue as the work of an intelligent ‘layman’ seems justi- 
fiable. 

82d 3. xodkAg. Special prominence is given to 7d xodAwdes (the 
‘ viscous ’) as a constituent of the body in the Hippocratean wept capxey 
(or dpyav), with which we have already found several points of contact in 
T.’s physiology. There we are told (Kiihn i. 427) that the brain is the 
‘centre’ of the ‘ cold and viscous’ in the body, pyrpérods rod Wuyxpou cai 
rou xoAAwdeos. But this author distinguishes, as T. seems not to do, 
between xoAAwdes and Aurapov, for he adds ro 5¢ Oeppov tov Aurapod pyrpo- 
mwoXs ; 1. 428, he denies the continuity of the substance of the brain with 
the zveAds, on the ground that the latter does not contain much of the 
xoAA@bes. It is worth noting that (i. 431) he specially insists that Zves are 
Wuxpai kai xoAAwdees. The tract itself, however, seems to be a jumble of 
not quite consistent theories, since, in spite of the alleged connexion of 
xoAAwdes with Yuypov and of Aurapov with Oepuov, xoAAGSes and Arrapor 
are more than once combined, as when we are told that (Kiihn i. 431) ro 
Oeppov Kai xoAAwdes is the chief ingredient in the spleen, which only con- 
tains enough of the yrxpov to solidify (wnéa) ro KodAA@Ses avro oO ciow 
ai (add Ives) évotoa: év TO orAnvi. 

82€ 4. perd mvedparos. M. takes this to prove that T. regards the 
blood-vessels as normally containing air as well as blood. Probably 
something of the kind is implied in the account of respiration. But 
I do not think this passage can fairly be cited to prove the point. The 
awvevpa seems to me to be here ‘ pathological’, like the other formations 
mentioned immediately below. See next note. 

82 e 6-7. yodds Kat tyGpas nat dddypara awavroia. This looks as 
though T. regarded bile and phlegm (two of the four normal constituents 
of the body, according to the ‘humoral’ physiology), as morbid secre- 
tions which are not present in health. M. appeals to 71 b—the account 
of the dreams produced by the action of yoAy on the liver—as proof that 
bile is meant to be a normal ingredient, but the passage seems to me to 
prove nothing. Bile is only mentioned there in connexion with terrifying 
dreams due to the state of the liver, and we may surely add, to a dis- 
ordered state of the liver. It is worth noting that we learn from the 
papyrus fragment of the Ja/rica of Menon (Fr. d. Vors3 i. 308) that 
Philolaus agreed with the early Pythagorean Petron of Himera in holding 
that man has no xoAy at all, or that if he has, it is superfluous (cai oyedor 
ovros—Petron—ws 6 PirddAaos oterar py elvar dv yyy xoAnv % Axper). 
Philolaus further regarded the bile, the blood, and the phlegm as the source 
of all diseases, according to the same authority (op. cit. i. 308 Adye 5 
yiverOan ras vorous did. Te xoAyV Kai alua xai pAcypya, dpyny Se yiver Oar rar 
voowy tavta), Thus the medical theory of Philolaus departed widely 
from the ‘ humoral’ pathology. T.’s account propably owes a good deal 
to these views of his Pythagorean contemporary Philolaus. On the whole, 
I think the absence of any definite reference to @Aéypa and yxoAy in the 
healthy organism means that T. regards both as morbid secretions. 
The language of Menon (loc. cit.) suggests that Philolaus held this view 
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about xoA7, which he called ixwp ras capxds. Since he denied that yoAy 
has any function in the human organism, it looks as if he meant that it is 
a distillation from diseased flesh. ‘Timaeus seems to be reproducing him 
here, when he couples xoAds and iy@pas and speaks of their arising from 
the toxic effects of ryxopévy odp§ on the blood in the blood-vessels. 
Aristotle regarded xyoAy in man as a mere superfluous product without 
any function, a wepirrwua. His reason was that it was his theory that the 
gall-bladder is not universally found in all members of the species, de par- 
tibus Animal. A. 676 31 enor pév yap haivovrar exovres xoAnV eri Tov 
Hratos, €viot 8 ovK Exovres. 51d Kai yiverar dpioBnryots wept oArov Tov 
yévous. That is, some authorities would hold that the cases of its absence 
are mere ‘sports’ and would put the possession of a gall-bladder down 
among the specific characters of homo sapiens, others would not. His own 
view is given at 6779 12 éoixey 4 yoAy (the gall-bladder), xa@awep xai 7 
Kara TO GAAO copa ywopevy (‘bile’ in general) repirrwpa re ote H oivryéis, 
oUTW Kat 7 éri TO Wate yoAY Twepitrwpa elvas Kai ody tvexd Twos, WoTrep Kal 
q €v TH KotXia. Kai ey Tots évrépois Urooracrs (sediment). It will be seen 
that though Ar, does not apparently regard yoA7 as a morbid secretion, 
he agrees with Petron aud Philolaus in holding that it is a mere by-pro- 
duct or waste product in the human organism. The use of the word 
avvrnits looks like a reminiscence either of Timaeus or of his source. 
The author of Zimaeus Locrus (102 b-c) certainly took Plato to mean that 
pArcypa and yoAy are morérd secretions. 

8gaa. tdfw... wepiddwv. That is, the morbid secretions circulate 
irregularly. Disturbance of the patient’s pulse is a symptom of these 
disorders. 

83a 4. Te cuvecTar. Be Tod cuwparos Kat pévoyrs card ywpav. The 
metaphor is once more political, ‘the elements of the body which are 
regularly established and stick at their post’, The still sound are com- 
pared with the legitimate forces of the state, the unsound with conspirators 
in arms aiming at the establishment of a rupavvis. So the expression 
used of the boy who is not fit for military service by Aeschylus, dgam. 78 
Apys 5 ovx vt xwpa, pretty clearly means ‘ Ares is not a/ Azs post’ in the 
boyish frame. 

83 a 5-b 8. Scov nev ody... wupds. The object of the clauses is to get in 
both the kinds of yoAy as produced by ryxedwv ris capxds. The difference 
in colour, and the superior malignity of the disorders due to the collection 
Of péAatva. xoAn are both accounted for by the view that the black bile 
Originates in the corruption of older and harder flesh. The wording of 
the passage seems to me plainly to indicate that T. regards both péAawa 
and gav) xoAn as morbid secretions. T, distinguishes three colours of 
xoAy (a) the black, arising from the completest corruption and corrosion 
of the oldest flesh ; this is specially deadly (yaAewdv) to any part of the 
body to which it may find its way, and in taste is muxpov, though some- 
times the muxpérns is less marked and the taste 1s merely dgv; i the 
greenish, which is due to a dilution of ‘ black bile’ with blood; (c) the 
yellow ({avOov), which is also wexpov, but is produced by the corruption 
of more recently formed and tenderer flesh. 

8g a7. wadatas, ‘long-standing ’, the universal reading of the MSS. 
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is above suspicion here. But is Bt. right in ascribing the facile variant 
moAAns to Cornarius? Miiller records waAacas as restored, against the 
moAAns Of MSS., by Cornarius in the quotation of the passage in Galen’s 
de Hipp. et Plat. placthis. 

83 b 6. xAowdes is only weakly supported against yoAwdes (A F W Y) 
in MSS. but was read by Galen and is obviously correct; you could not 
call one of several colours assumed by bile the ‘bilious’ colour. And, 
as M. reminds us, at 68 c 7 green has been explained as a combination 
of red and black, so that the statement that the colour of ‘black bile’ 
diluted (Bageitca) with blood is greenish is in keeping with T.’s general 
colour-theory. 

83 b 7-8. Grd tod... wupds. The phrase is a little singular; as dAct 
has been described (58 c 6) as one of the varieties of mip; ‘the fire of 
the flame’ would, in English, represent the same singular combination of 
words. But the genuineness of the words seems sufficiently guaranteed. 
One can only suppose that what is meant is ‘the fire which emits the 
flame’ (PAdé, it will be remembered, itself od xate). This ‘fire’ must be 
supposed to reside in the corroded flesh which is the source of the whole 
trouble. It has already been said to be ‘ burnt ’ (tro wadatds avyxavceus, 
a 7), and ‘fire’ is the only body which can ‘burn’. Thus the meaning 
is ‘the inflammation’ in the diseased flesh. Or to be strictly accurate, 
the inflammation is the wtp, the @Acg connected with it will be the colour 
of the resulting product, since we have already learned that colours are 
rAcyes (67 € 6). 

83 b 8-c 3. wai Td pew Kowdy ... waow. That is, Timaeus doubts, or 
affects to doubt, whether a mere iarpos (they were reckoned among 
Sycoupyot), can have had sufficient acumen in ‘ discerning the one in the 
many and the many in the one’ to recognize that such apparently different 
bodies as the black, greenish, and reddish yoAa/ all constitute varieties of 
one and the same yévos and to define that yévos. He means that the 
originator of the classification of yoAaé must have been more than a 
‘ specialist ’’, he must have been a ‘ philosopher’. No doubt he ascribes 
the whole thing to a Pythagorean qduAccodos interested in meiicine. 
Note that he does not use the technical word of Socrates and Plato 
themselves, diaAexrexos, though that is precisely what he means. ‘ Dia- 
lectic ’, in fact, arose not among the Pythagoreans, but, as Anstotle said, 
from the antitheses of Zeno. Contrast such passages as Phacdrus 266 7 
Touro peév TO eLoos (Sc. the method of the man who Is duvards cis €v wai ex 
TOAAG Spav) 6pOas Enorye Soxets xadeiv, duarexrixov xardav, Rep. vii. 537 C7 
6 pev yap ovvorrixos dtaAexrixos, 6 O€ uy ov. For a lively description of 
the difference between the physician who is a genuine man of science and 
the mere empiric see Laws iv. 720 a 6-€ 5. 

83.¢ 3-4. Tra 8’ GAAa... cov. Thus T. does not assume that there are 
just two kinds of yoAn, the péAawa and the épv6pa. He holds that there 
are a considerable number, which it is not necessary to specify, each with 
its peculiar colour. ‘This, again, hardly fits in with the view that yoAy 
is a normal and valuable secretion, but if it is regarded as morbid, we can 
quite understand why many of its varieties are passed over. 

83 C §-7. ixop 8é . . Td Torourow. We pass now to another secretion 
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which causes disease, dA€yya, of which T. again mentions more kinds 
thanone. Grammatically iywp and the subdivisions, 6 wév aiparos, 6 dé pedai- 
yys xoAns are in whole-and-part apposition, spaos and aypuos are predica- 
tive, as the position of the articles shows. Tr. ‘ And as to serum, that of 
blood is a gentle lymph but that of black and acid bile, when rendered 
saline by heat, is a virulent lymph, and is known as acid phlegm’. The 
use of the word iywp here recalls the statement of Menon’s /a/rica that 
Philolaus regarded yoAy as ixwp THS TapKos. There seem to be points 
of contact with Philolaus also in the account of ¢Aé€ypa. The generally 
accepted view was that dAéypa is the ‘cold’ fluid among those in the 
body. Philolaus insisted that it is hot, and denied that there is any 

‘cold’ constituent in the human body, on the ground that the yovy 
is ‘hot’, the womb which receives it is ‘hot’, and therefore what 
comes from such sources must itself be hot. In fact, it is just to cool 
this original heat that animals begin to breathe when they are born 
(Fr. d. Vors. i. 308 ©. 6 Kporwndrys ocvvertavat pyotv ra nyerepa ow- 
para €x Oeppov. dpéroxa yap aura elvat Yuxpor, Uropipy no Koy aro Tivwr 
To.vTwv’ TO omeppa etvat Ocpyov, KATOO KEVAOTLKOV de TOUTO TOV Cwou" Kai ri 
TOTOS 6, eis OV 7 karaBodn (pa7Tpa. dé airy), éortv Oepporepa Kat €o.xvia 
€xeivu” TO d¢€ couxos Tut TavTo dvvarat w couxey?... 70 T al pr€ypa Tov 
adelorwy yuxpov elvat Acyovrur, QUTOS Oeppov 7 * aioe trorierar. For 
the very name preypa is derived from ¢dAéyew (aro yap tov dAcyew 
preypa cipjoOar), and ‘inflammations’ are caused by ¢Aéypa (ravry de 
Kai Ta preypaivovra peroyy TOU pA€ypuatos PAcypaive). Since Timacus 
says at 83d 7 that idpws and daxpvoy (both of which have already been 
declared to have ‘fire’ in them) are the ‘lymph’ (dpds) of pAé€ypa 
and never alludes to the view that this humour is cold, he probably is 
taking Philolaus’s view of it, though he does not accept the theory that 
‘inflammations’ are caused by it. As @Aéypa is only mentioned in con- 
nexion with disease, and is supposed to be one of the products of ovvryéis, 
it would seem that T. regards it as a purely morbid secretion, not as 
a normal constituent of the body. Whether Philolaus also held this view 
we have not the means of deciding. But the extract from Menon, with its 
curious statement ro 5¢ dAeypa cvvicracbat aro tov GuBpwv dyorv, looks 
as though he did. T. specifies two varieties of pA€yua (a) the acid (ogv) 
which 1s the lymph of pedauva xoAn, (6) the while which is a ryxedwv arrad7s 
gapxos mingled with air and consequently frothy. Sweat, tears, and all 
similar exudations are the dpos or lymph of the white phlegm. Apparently 
it is only these exudations, as distinct from the completely formed dAéypa, 
that he regards as present in the normally healthy body. The viewjthat 
pr*€ypa is ‘hot’, it may be noted, is expressly asserted,in one work of the 
extant ‘ Hippocratic’ corpus, srepi vécwr 4, where it is said (Kihn ii. 
358) that fevers may be caused by a superfluity of afua, prAéypa, OF yoAn, 
Gepporata yap raira éottv. In the sentence 768 av... dapev (83 C 7-4 6), 
we have once more an example of acommon type of ‘ anacoluthon’. . The 
sentence opens as if ro per’ adépos tyxopevoy were to be the subject- 
accusative to the «fvac dependent on daperv. Owing to the distance of 
this subject from the infinitive, it is resumed in d5 by ravryny macav 
anxedova, SO that the rd ryxcpevoy at first sight seems to be ‘outside the 
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construction’, There is a further anacoluthon within the anacoluthon 
which is correctly explained by Fraccaroli. With ro... ryxcdpevoy we must 
not supply drAcyua; ro pera depos Tyxopevow is itself a quasi-substantive. 
The rovrov of the following genitive absolute clause must then refer to this 
same formation, the construction being slightly changed. So the senses 
finally, ‘ But as for what results from the liquefaction of fresh and tender 
flesh and the action of air (the said substances being swollen with wind 
and surrounded by moisture) ... we call all this liquefaction of tender 
flesh combined with wind white phlegm’. 

83e1. odpara... xadapdpeva, The true reading has to be gathered 
from comparison of the textsof FW YA. A.’s capa... xa€atpopeva will 
not construe. As between F and WY the advantage seems to lie on the 
side of F, and the reading of W Y would be certain to arise at once if the ra 
of cwpara were lost before the following ro.' It is less likely that if 
capa... xa0aipozevoy had been the earlier text ra could have intruded 
itself. Tr. ‘and all such other bodies as are daily exuded as purgations’. 
With Y’s reading oca re aAAa rovatra must be taken as ‘internal accusa- 
tive’ with yetra:, ‘and all else into which the body is liquified daily as it 
is purged’. 

83 € 4-5. wapd rods rijs odcews ... vdpous. One of the earliest occur- 
rences of the phrase in literature. wvojovs means, however, rather ‘use 
and wont’, ‘regular custom’ than what we understand by a ‘law of 
nature’. We commonly mean by the phrase a universal proposition 
about the course of nature to which there are no exceptions, and conse- 
quently the formation of morbid secretions is just as much an illustration 
of ‘law in nature ’, in our sense of the word, as the formation of healthy 
secretions, ‘T. regards the former as ‘contrary to’ the vous rns proews, 
by which he means the ‘normal’ order of things in the healthy body. 
So when Callicles says in the Gorgias (483 e 3) that the strong act xara 
vomov ye Tov THS pvoews in using the full advantage of their strength, he 
does not mean what a modern wniter would by saying that they are acting 
‘in accord with a law of nature’. His point is not that this is how the strong 
invariably do act, but that they are blameless if they behave in this way, 
because they are following ‘the use and wont of reality’ as contrasted 
with the, often unreasonable, ‘use and wont’ of human civil life. The 
phrase ‘ Nature’s vouos’ is meant to have a certain paradoxical ring, since 
it was the custom in the Periclean age to oppose voyos, ‘custom’, 
‘tradition ’, ‘ convention ’, sharply, as a thing of purely human invention, 
to duors, ‘the real’, ‘ things-as-they-are ’. 

83 € 5-7: Staxpwopdyns ... Sdvapig. Sc. the mischief is only half as 
grave (as it might be), if the flesh alone is diseased but its ‘ foundations ' 
remain sound, since in such a case recovery is not so very dificult. The 
airais of e 6 clearly means rats capfiv éxdorass, ‘ flesh in the various regions 
of the body ’, ‘ the various fleshy parts’, The rv6yéves must be those of the 
flesh. It is clear that these rv6,éves do not mean the primary corpuscles of 
the four kinds, nor yet their constituent triangles, since we are dealing 
throughout the section 82 b 8—-84c 7 with the disorders of the devrepa 


' Rivaud, disagreeing with Bt., gives this as also the reading of A', and ascribes the 
xa0apdépeva to the ‘corrector’, 
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aovoraces. The wvOuéves of the flesh, therefore, must mean the tissues 
which Timaeus goes on to mention, ‘ that which binds flesh to bone’ and 
the rest. They are called ru@peves of the flesh in accord with the state- 
ment of 82 c 7 ff., and also, I suppose, because they lie underneath and 
support the outermost layers, flesh and its coverings of skin. 

84a 1-3. nai pyxére adrd é€ vay alua... Seconds. There seems to be 
a prearchetypal error here. airé (F) is pretty clearly right as opposed to 
the at 76 of A W, since ‘that which is separated out from fibre and sinews ’ 
is clearly the same thing as the supposed liquid which ‘binds flesh to 
bone’ and ‘feeds’ the vertebral column (cf. 82d 2). Sufficiently grave 
disease of the oadpxes will infect this secretion. ence the substance 
spoken of is identical with the just- mentioned 76 odpxas dorots ovvdobv, and 
av could have no meaning in this connexion, It is to A.-H.’s credit that, 
knowing nothing of F, he saw that aire is a necessary correction of the 
av rd of A and earlier editors. alsa makes no sense, since afya is neither 
secreted from lves and vetpa nor is it that which ‘binds flesh to bone’. 
The correction dua (apparently made independently by Lindau and St.), 
gives a possible sense, ‘and no longer being secreted from fibre and sinew 
feeds bone and fastens flesh to bone’. But it seems hardly likely that so 
common a word as dua should have been corrupted. And I should doubt 
whether the corruption is confined toafza. The preceding ivav appears to 
me equally suspicious. If the word is sound, it must mean the fibrine of 
the flesh, not that of the blood, as M. observes. But hitherto Ives have 
stood for the fibrine of blood (see 82 8). And at 82d 2 it is the flesh, 
not Ives, which is mentioned along with vetpa as secreting this fluid. Hence 
it may be doubted whether the true text is now recoverable. Presumably 
it was on these grounds that St. did not change alua to dua in the text. 
In his note he proposes to combine this with the further change of ivay to 
aapxov, which brings the words into accord with 82d 2. But it is hardly 
likely that he thought ivay to be actually a corruption of wapxév. He 
probably meant to indicate what he felt must be Plato’s meaning without 
claiming to have restored his words. It seems possible that W Y's éxeivwy 
is correct, and that we should read xat pyxért airé e€ éxetvwy (SC. Tov capKxar) 
Gua xtA. If EZEKEINGON were corrupted to EZINWON, the supposed 
reference to Ives mighé account for a mistaken alteration of dua to alya. 
Or we might read éxe(vww dua without ¢€? The precise sense would be, 
with the suggested reading, that when the supposed secretion zése// is 
rpayv and dApvpoy it ‘for its own part’ (atrd, a6) separates from the 
bone, and the flesh too consequently ‘leaves the vetpa exposed ’. 

84a 5-b g. rére raita wdcoyov... wAeiw torodow. The effect of the 
corruption of the supposed fluid is threefold. (@) It ‘crumbles away’ 
(xaraijyerat) under the flesh and sinews and separates from the bone 
which it surrounds (this shows that T. is thinking of the membrane known 
as the periosteum, which he regards as a coagulation of the imaginary fluid); 
(4) the flesh also separates from the sinews and tendons, which in their turn 
are infected by the dAyy present in the diseased fluid; (c) the diseased flesh 
is conveyed into the blood circulating in the blood-vessels and poisons it. 

84a 7-DL. dx rév pilav. The pfac of the flesh clearly mean the attach- 
ments of the flesh to the vedpa. See n. on 81 c 6. 
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84 D 4-C 3. xadewov 52... dwepyd{yra:. So far we have dealt with 
diseases which originate in the devrépa avoracis which is most superficial, 
the flesh. Still more serious are the consequences of a wrong state of 
things in a more deep-seated Sevrépa avatars, bone. It is T.’s view 
that the flesh is only there to prevent the bones under it from injury 
(74 b-c) which explains the expression ra wpé rovrwv, 84.b5. The bones 
are before the flesh in three senses; they are the more important, the 
kernel to the husk or rind; they ‘ come first’, as we proceed from within, 
from the yxy to its successive ‘coats’; they are, in the order of the 
story, devised by God or the gods earlier than what covers them. 

84 b 5-6. Grav dctodv... ixavyy. Trouble originating in the bone 
itself arises when the bone is over-heated because its covering of flesh is 
not sufficiently porous, and hence the bone is permanently kept at an 
improperly high temperature. ‘This is in keeping with 74.c¢, where the 
necessity of keeping the skeleton permanently neither too hot nor too 
cold was dwelt on. dyazvo7 in this connexion means, as at 85a 3 éfw & 
Tov owratos dvarvoas toyov, b7 AapBdvovca pév ovv dvarvonv éfw, and 
probably at 91 b 2 AaBwy dvarvowy (see n. ad loc.), a ‘ breathing-hole’ or 
‘vent’ for air, water, or the like to get inor out at. The thought is that 
owing to the insufficient porousness of the flesh, the air cannot get at 
the bone to cool it; it is always over-heated, and this sets up caries 
(oghaxeAro p05). 

84 b 6-c 3. bw’ edparos .. . dmepyd{yrar. The stages, then, are these. 
(a) the over-heated bone begins to decay ; (4) the decaying matter, as it 
crumbles, passes into and infects the rpod7 of the bone, i.e. the supposed 
fluid from which the periosteum is derived; (c) this leads to the further 
poisoning of the flesh, and this (d) to blood-poisoning with symptoms 
even severer than those found where the trouble originated in the flesh. 

84. C 3-7. 1d 8) eoyaroy wdvtov... puetons. There is still a third 
variety of disease due to the abnormal generation of toxic substances 
which corrupt the blood, and it is the most serious of all. This is when the 
trouble is originated even further back than in the second case, taking its 
rise in the pveAds, the most central and important of all the structures in 
the organism. In this case a// the processes of secretion are ‘inverted’; 
there is no ‘sound core’ left in the body at all, and that is why these 
disorders are the most infallibly mortal (xvpidrara wpos Odvaror), their pro- 
gnosis the least favourable of all. All the cases so far considered belong 
to the second general class of disorders recognized by T., disorders of the 
Sevrepat cvotaces. The general account of the whole class is that they are 
due to the formation of toxic secretions (of which dAéyua and yoAy are given 
as examples) in the blood. They differ in gravity according as the tissue 
in which the process leading to the poisoning of the blood is more or less 
deep-seated ; it may be flesh, or again bone, or finally pveAds. In all 
cases the general character of the malady is the same, but the deeper its 
seat, the more aggravated it is, and the less hope there is of a recovery. 
It should be obvious that we are dealing with a serious and comprehen- 
sive theory of the aetiology of disorders. It is hardly conceivable that 
Plato, who was, as Galen rightly insists, an idwrys, though an intelli- 
gent one, in medical matters, should have been at the pains to elaborate 
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such a detailed theory for himself merely to fill two or three pages of T.’s 
discourse. The whole passage smells of the medical text-book. So far 
as an idwrys like myself can discover, there is no trace of this peculiar 
theory of the causes of disease in the very miscellaneous collection which 
has been handed down to us as the ‘works of Hippocrates’. But it is 
significant that the three sources of disease recognized by Philolaus, 
according to the /africa of Menon, were dA€ypa, yoAy, ala. Since the 
three sub-classes of grave maladies which have just been discussed are 
all cases of the poisoning of the blood, and the discussion has been pre- 
ceded by a description of yoAy and ¢Aéyza, we may probably conclude 
with reasonable probability that in all Timaeus has to say about disease 
arising inthe Sevrepat cvoraces he is following the authority of Philolaus, 
as would be natural, since Philolaus, like himself, was concerned to bring 
biology, for which Empedocles was the great source in Sicily and Magna 
Graecia, into union with Pythagoreanism.? 

84 c 8—86 a 8. tpitroy 8 ad... dwadAdrrera pédis. We now come 
to a third class of maladies caused by accumulations of wvevpa (wind), by 
cbA€ypa and by xoAy. M.'s note 185 gives a good conspectus of T.’s whole 
classification. The disorders of the first class are ‘ vices of temperament’, 
and include, besides minor ailments, the four kinds of fevers shortly to be 
noticed. The second class are consumptions and diseases of the bones 
and marrow. The third class, to which we are now proceeding, are pul- 
monary disorders, pleurisies, and tetanus (all caused by zvetyua), epilepsy 
(due to phlegm and black bile), dysenteries and internal inflammatory dis- 
orders (due to bile), eczemas and kindred skin diseases and catarrhs (due to 
phlegm). There is a certain difficulty about the adjustment of the second 
and third classes, Since the general account of the formation of ¢Aé€ypa 
and yoAy was given in the section dealing with disorders of the devrepat 
ovoraces, we should expect that maladies caused by phlegm and bile 
would be placed in that class. But in actual fact, all the examples given 
there seem to be of diseases regarded as due to the poisoning of the 
blood, and the troubles caused by ¢Aé€yyxa and yoAy are placed with those 
due to wvedua in the third class. This is, at best, an awkward arrange- 
ment, and it is not a complete justification of it to say that the account of 
bile and phlegm was placed where it stands simply to illustrate the 
general process of the formation of morbid secretions. May one be allowed 
to suspect that in dealing with this third class, Plato is changing his 
medical authority, that he has combined Philolaus (or Philistion?) who 
treated afua, pA€ypa, yoAy as the three sources of all disease, with some 
one else who had three dpyat, rvedua, pAéypa, yoAy ? This would account 


1 According to Plutarch (Quaest. Conviv. vii. 1. 699 c) the physician Philistion of 
Locri advocated the mistaken theory that liquid can get into the lungs by the gullet, 
as his townsman Timaeus is made to do. Philistion was a personal friend of Plato 
and one of the exfourage of Dionysius II, as we see from £/. ii. 314d, where Plato 
writes that Speusippus would be glad to avail himself of his services if Dionysius 
can spare him, and that Philistion himself strongly wishes to visit Athens. This 
incidental allusion shows that Plato had excellent means of being informed about the 
probable doctrines of Locrian medical men. To my own mind the most likely view 
is that men like Philistion are responsible for all the main points in the medical part 
of the dialogue, and that they naturally enough followed the lead of Philolaus. 
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for the oddity of arrangement just mentioned; it would also explain why, 
though T. seems at 83d 7 to accept Ph.’s view that ¢A€ypya is ‘ hot’, at 
at 85b5 he rejects Ph.’s further view that ‘inflammations’ are due to 
dAéypa. His second authority may have held the more common view 
that dAreyza is Yuxpdv. It is perhaps worth noting that it is only in dealing 
with this third class of diseases that the names of the various maladies and 
some definite remarks about their course or their treatment are given. 
This also looks as though two sources, with rather different styles, had been 
utilized. The first source, which I take to be Philolaus, seems to have 
been a work of a rather speculative and general character on the aetiology 
of disease, the sort of thing represented in the Hippocratean corpus by 
e.g. epi pvovs avOpurov, mepi capxayv (or dpxay), the second some work 
or works of a more purely observational kind, or at least, like the rep 
gvoey, combining speculation with a great deal of detail. 

84d 1-2. mvedparos ... @Adyparos ... xoAfs. wvevma, aS a source of 
disorders, gets the fullest recognition in the ‘ Hippocratean’ wept guowr. 
The author holds that every disease whatsoever is due to one single 
cause, gica, ‘wind’ in some part of the body (Kihn i. 571) dori d¢ 
pia TOY voUTéwy atacay Kat id€y Kai aitiy } a’try. For, he says, there are 
just three rpodai taken into the organism, otra, rord, rvevpara. rvevpara 
d5¢ ra pev vy Toot cwpact Pica xadéovrat, Ta dé Ew Toy CwpLATwY aNp. ovVTOS 
dé péyiotos dori év dract Tay owpdarwv Suvaorys... (in fact, the writer 
holds the general cosmological views of Anaximenes, reviked in the 
Periclean age by Diogenes of Apollonia), roto: & ad Ovyrotcw otros airvos 
Tov re Biov Kal Tay voréwy Tots vooéovor. A man can live for three or four 
days without any other rpody, and breathing is the only function which 
goes on without intermission. Hence (i. 573) ovx dAAobev rober cixos éore 
yiver Oar Tas dppworias padiora f évrevOev, Gray rotro 7 wiéov 7 EAacvoy 7 
Kai GOpowrepov Kai pepinopevoy vorepown: pudcpacw és To capa éoéAOy. 
He then proceeds to an ‘ induction’ which is to establish the point that 
avevpa is the primary source of various diseases in detail, and winds up 
his essay (i. 586) by saying that all other conditions are merely ovvacria 
kat peratria (accessory causes of disease), ro 8 afriov ray vovowy édy rovTro 
éridédecxtat por. prAeypa and yoAy as causes of disease are too commonly 
mentioned in the corpus to call for any special illustration. I may just 
refer to the wepi rav évros radar, rept rabav, repi voowy B, aS examples 
of works in which the attempt is made to connect specific diseases with 
specific wrong conditions of these secretions. 

8447-8. eis 1d péoov... dvawodapBdverar. duddpaypa tr toxowv is a 
further description of ro péoov. The wvetua is ‘shut up’ (évaroAdap- 
Baverat) or ‘ intercepted’ in the mid-region which contains the ‘ party- 
wall’ (see 70 a r—2). 

84 € 1-2. voowjpara... ddyewa perd wArBous tSpGros. T. clearly refers to 
arvevpa. Various bronchial affections as well as pulmonary consumption. 
The reference to consumption explains the words of d5 ra péy ov 
Tvyxavovta dvaivyns ore ; the consumption is supposed to be due to the 
fact that, as the bronchial passages are choked up, cool air cannot get in 
to replace that which is now over-heated. The ‘copious sweat’ is a well- 
known symptom of ‘ consumption ’. 


84c8—84e9 Gor 


84 € 2-9. wodAdaig ... mpocepptOncay. The various forms of disease 
characterized by unnatural contraction and rigidity of the muscles, tetanus 
and the like, are also accounted for by local accumulations of zvedpa which 
cannot find a natural exit. As M. says, Timaeus, knowing nothing of 
the function of the nerves, does not suspect the nervous system itself of 
being the seat of these disorders, he looks for it in the muscles and tendons 
where the symptoms are exhibited. 

84 € 3. Sraxpibeion¢g capxds. T. does not explain the cause of this 
separation or division of the flesh. His general conception seems to be 
that whenever an abnormal ‘ division’ or cavity is formed within the flesh, 
wind collects to fill it, and is unable to find a proper outlet. This causes 
a state of things which is distressing, as it means unnatural pressure or 
tension on the walls of the cavity. There is the same strain on the parts 
affected as there is in the ‘Aorax in the cases already considered. The 
case where the strain affects the vetpa and their connected blood-vessels 
is the gravest. The wind, apparently, gets into these ¢A¢€Bia and so 
swells the érirovo. and vevpa, and this is the cause of the unnatural con- 
tractions. 

84.6. rods émrévous. The word properly means the ‘ back-stays ’ of 
a mast (Odyssey p. 423). Hence its use, by a natural metaphor, for the 
great sinews of the shoulder and arm, Aristot. Ast. Animal. T. 5156 
peyota Sé pépy Tav vevpwy 76 TE TEpt TO poOpLoy TO THS dAcews KUptoy, Kal 
Erepov vetpov Serruys, 6 révwv, xal ra xpos THY loyov BonOyrixd, ériroves re 
xait wptaia. Professor D’Arcy Thompson says that the precise anatomical 
meaning of érirovos in these passages is unknown. In Laws xii. 945 C 4-5 
dvrovous Te Kai trofwpara Kai vevpwv émirdvous the word is apparently used 
more generally for the tendons or muscles connected with various vevpa. 
As Ar, is making a great point in the passage quoted from the 4. A. of 
the fact that the vetpa do not form a single ‘ continuous’ ¢vous, One may 
suspect that he has the words of T. xat ra ouveyy vetpa in his mind, 
though T. does not mean to affirm that the vetpa are a single intercon- 
nected system. He speaks only of the vedpa which are connected with 
the ‘ back-stays ’ just mentioned. 

84€9. Téravot Te kai dmoOdérover. T. means that the technical names 
are actually derived from re(vw, and have been given because of the un- 
natural rigidity and curvature of the vevpa in these disorders. It is not 
clear why he says nothing of the case of unnatural curvature in the oppo- 
site sense (presumably it is included under réravos. So téravos and 
érwOcrovos are similarly conjoined in the Hippocratean wepi voowy ¥, 
Kin ii. 302-3). 

84e€9—85 a1. dy xai rd Sdppaxoy ... Adouow. That is, art rarely, if 
ever, effects a cure. When a cure occurs, it is usually due to the ves 
medicatrix naturae. That in such cases the malady ends by fever is 
stated, as M. remarks, also in the Hippocratean Aphorisms (Kiihn iii. 735). 
Avew, as he also observes, is regularly used in the Hippocratean corpus, 
as here, of the fortunate termination of an attack. That disorders of 
vevpa are peculiarly refractory to treatment is mentioned in the wept 
rorwy Tav Kat dvOpwroy (Kiihn ii. 107), where réravol re xat dAAa ap 
cy Tpdopos TO copa AapBdve xai rpéuew roel are given as illustrations. 
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85 ai—5. 1d 5é Aeuxdy . . . dworixrov. Accumulations of Aevxdr 
dAéypa are troublesome because of the ‘ wind’ contained in the bubbles 
made by this secretion. When this wind can get out of the body, the 

consequences are less serious, being mere discolourations of the skin, 
such as Aevxai and dAdoi, which, it is implied, are disfiguring but not 
painful or dangerous. What the ‘kindred’ vooypara are we see from 
many passages in the Hippocratean corpus where Aayyves OF A€xpa, OF 
both, are named along with Aevxa: or dAdoi. None of these are precisely 
described, but it is clear that they are all mere disfigurements of the skin. 
Aéerpy and Aeayny are specially mentioned in Hipp. wept voowy a (Kiinn 
li. 168) as not fatal Hv py re abrotoe xpooyévyrat, ‘apart from complica- 
tions’, So in wept radav (Kiihn ii. 409) Aérpy, xcvnopds, Ywpy, AcixTves; 
dAdds, dAwrexes are all said to be alayos (disfigurements) padXov 7 vovoy- 
para. As to the cause of these troubles, the zepi rafay (loc. cit.) puts 
them all down to pAéypa. In spoppyrixay B. (Ktihn i. 233) we get a 
rather different view, Aevxae are said to be formed in consequence 
of consumption and other very fatal complaints, but Agrpa and Aeynr 
as a result of péAawa yodrAy The Eleatic speaker of the SopArsies 
makes a similar distinction between végos and alcyos in the yy), 
227413 duo péy cid xaxias wept Wuyny pyréov.—roie ;—TO pey oloy vooov 
évy cwpart, TO 8 olov aloxos éyyryvopevov. It is explained that the milder 
evil, the ‘disfigurement ’ in this case is dyvou, the more serious zrornpia. 
Perhaps it is worth noting that Hipp. wept wa0ayv makes a point of denying 
that the Aevxor preypa. of the physicians is itself specially white. It is no 
whiter than ¢Aéypo in a healthy body, but the undue accumulation of 
pAéypa makes the blood watery and so gives a pallor to the patient's com- 
plexion (Kiihn ii. 396). The view here denied is precisely that affirmed 
by Timaeus at 83 d 1-5. 

85a 5-b2. pera xodijs ... Adyerar. Acvxdy drAéypa + péAaiva yoAy May 
actually invade the brain and disturb the divinest thing in the body, the 
circles in the head. The resulting malady is epilepsy, which well deserves 
its popular name of the ‘holy disease ’, because it is a disease of so holy 
a substance. The remark that in milder cases the attacks may occur 
wholly at night, when the patient is asleep (in which case the disease often 
goes a long time unsuspected), is repeated by modern pathologists. But 
I suspect that M. is right in supposing that T. means to reckon common 
nightmare among the milder forms of epilepsy. The real orgin of the 
name ‘holy disease’ is to be found in the suddenness and apparent 
causelessness of the violent seizure and the strange cries and convulsions 
of the sufferer. These suggest at once that the epileptic is suffering from 
the ‘invasion’ of a supernatural power, and he is regarded as ‘holy’ 
because he is for the time the vehicle of this power, just as where the 
belief in ‘evil spirits’ is held, he is regarded as ‘ possessed’ by a fiend. 
Timaeus’s justification of the popular name iepa vooos is playful. The 
best-known classical description of the disorder, the Hippocratean -xepi 
iepys vooov begins with a famous protest against the name and the super- 
stitious attempts to effect cures by spells and charms (Kithn i. 587). 
‘ As to the so-called holy disease, the case stands thus. .. Men fancied 
it and its cause supernatural (@etov) from inexperience and surprise at 
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its difference from other disorders ... But if it is thought to be super- 
natural because of its strangeness, so far as that goes there will be many 
“holy ” diseases, for I will point out others just as strange which no one 
fancies “holy”. ... My belief is that those who first called this disease 
‘holy ” were men such as we see to-day, wizards and purifiers and 
mountebanks and quacks ’ (yd-yor re xat xaGaprai cai ayvprat Kai adraloves ; 
the description is meant to insinuate the writer's opinion of Empedocles 
and his followers as being no better than ‘shamans’ and ‘ medicine- 
men’.) ‘So they made the supernatural (76 @etov) a cloak for their own 
helplessness (ay7yavin) and inability to produce a remedy, and reckoned 
this disorder holy to prevent the detection of their own want of science 
(as py xaradnAot éeworv ovdev érvotdpevot). By the repetition of this con- 
venient tale they reduced the treatment to something safe for themselves, 
using purifications and charms and abstention from warm baths and from 
many kinds of food unsuitable for invalids ... and forbidding their patients 
to wear black clothes, as black is the colour of death, or to wear or sleep in 
a goatskin, or to cross their hands or feet. .. . They add these regulations 
in the name of the supernatural, as though they had some special knowledge 
of that (radra S¢ wrdvra Tov Oeiov eivexey rpoorOéacw ws tA€ov Tt eiddres), but 
it is an empty pretence intended to bring them credit for skill if their patients 
recover, but if they die, to serve as a defence and a plea that the fault hes 
not with the practitioner but with the gods. For how can the practitioner 
be to blame, when he gave his patient no remedy to eat or drink and 
fomented him with no warm bathing?...I hold that this disease is 
no more holy than another, but arises in the same way as all others 
and is curable just like them, unless indeed it has become inveterate 
by lapse of time and too strong for the remedies exhibited.’ His own 
theory is that the disease has its seat in the brain and is due to ¢Acypa 
accumulating in the blood-vessels of the brain (Kihn i. 595 airws o 
dyxépados tovrov Tov 7aGeos WoTep Kal Tay dAAwY vovonpaTuv Tov peyl- 
orwy). The ‘divine’ and ‘intelligent ’ element in us is ‘ air’, which fills 
the cavities of.the brain (6 dé és ras pA€Bas anp EvpBarrcrar és tas 
xotAias eiowwy Kai és Tov éyxépadroy, Kai ovrw TH dpdvynow Kai TYV KivnoWw 
row pédAeor wrapéye, Kiihn i. 600). Accumulations of pAéypa in the 
cerebral cavities naturally interfere with the free circulation of ‘air’ and 
also chill and freeze the blood (¢A¢yyua being regarded as ‘ cold’). Hence 
the loss of consciousness and motion. From the general agreement of 
this with the brief statement of T., except for the fact that the latter 
brings péAawa xoA7 also into his account, we may infer that the Sicilian 
medical school held the same general view, though the attack on ‘ wizards 
and mountebanks’ in the zepi iep7s vooov probably has Empedocles in 
view in its allusions to ‘persons of that sort at the present time’. In the 
wept duoay (Kiihn i, 583) epilepsy, like all other disorders, is traced 
to ‘wind’, the theory being that ‘wind’, by affecting the Jd/ood, affects 
consciousness and motion (loc. cit. syéouae S5¢ eumpooPa prydey eivas 
padrov tov dy ro cuopare fupBadrAopevwy és Ppdvnow Gv 7 7TO ala... 
éfadAdocovros 5é Tov aiuaros petarinre: Kai TO ppdvnya... Hence orav 
woXu Tvetpe, KaTa Wav TO Copa wavtTi To aipart pixOy mwodAa éudpaypara 
yiverat rodAayy dva ras PA€Bas, and an epileptic seizure is the conse- 


604 NOTES 


quence, ib. i. 584). Since Empedocles is responsible for the doctrine 
that we ‘ think with the blood ’ (alua yap avOpwrais repixapdwy éore vorjia), 
this may well have been: the original Sicilian view; T.’s version and that 
of the wepi iepys vocov represent the attempt to square Empedoclean 
biology with Alcmaeon, and, in the case of the latter work, with the view of 
Anaximenes about the primary substance, revived in the fifth century by 
the Apolloniate Diogenes. Both the wepi iepys vécou and the wept dPvowy 
seems to be influenced by Diogenes; in the wepi iepys vooov the persons 
specially aimed at in the polemic (Kthn i. 613) against those who hold 
ws ppovéopev TH Kapdiy Kai TO dvwyevoy rourd éori Kai To ppovrifow are 
pretty clearly the followers of Empedocles. We know from the Phaedo 
that his theory on the point was a matter of discussion in the youth of 
Socrates. The author of the ‘spurious’ second Hippocratean book ‘ on 
acute disorders ' also affords interesting points of contact with Timaeus. 
He accounts for epilepsy as due to ‘wind in the veins’ (so far agreeing 
with the zepi @vodr), plus an inundation of ‘ black bile’ (repi Starrs of€wr 
voOa, Ktthlewein, i. 149). , 

Aristotle mentions the fact that in mild forms of the disease the attacks 
may be confined to the period of sleep (de Somno 457* 9, ff.), in order to 
make out his view that both epilepsy and sleep, which is ‘in a way” an 
epilepsy, are due to the excessive refrigeration of the region of the heart 
by the redescent of ‘vapours’ which have been cooled in the region of 
the brain (dpotov yap 6 Uirvos érAjwa, xai ore Tpdroy Tia O Urrvos ExiAmpfts. 
5:0 Kat ovupPBatvee woAAots apy TovTov Tov wdOovs Kabevdovarty, Kai 
xadevoovres piv GAtcxovrat, ¢ypiyopores 8 ov). 

85 b2-5. oddypa 8 3660... efAndey. That is, all ‘catarrhs’ or 
‘fluxes’ are due to ‘acid’ gAéypo. The various ‘ fluxes’ are named 
according to the part of the body to which the fluxion is directed. As 
the aetiology is in all cases in principle the same, T. does not think it 
necessary to specify the different ‘ fluxes’, The best illustration, perhaps, 
is afforded by the elaborate doctrine of various ‘fluxes’ and their conse- 
quences given in Hipp. wept rorwy xara avOpwrov, Kithn yi, 114 ff., where 
we are told that there are discharges from head to ears, eyes, nostrils, 
thorax. The last is the cause of ‘consumption’. There may also (ib.) 
be a discharge to the pveAds (presumably fades dorsalis). Dropsy, again, 
arises Gray omabev és rovs orovdvAous xai és Tas odpxas pup (ib.). Even 
the acute diseases, pneumonia (aepixAevpovin) and pleurisy (wAevpiris) are 
said by this writer to be caused by poo, which turn to ‘black bile’ (op. 
cit. 121). 

85 b c. doa Se... yéyove wdyta. ‘Inflammatory ’ disorders ofall kinds 
are due to xoA7, and not, as you might suppose from the name, to @Acypa. 
Thus T. rejects Philolaus’s etymological argument for the view that pA¢ypa 
is ‘hot’, though it is noticeable that he does not say that Philolaus was 
wrong as to the fac/. He abstains from any suggestion of the more 
common view (adopted by the ‘humoral’ pathologists) that Aéype is 
cold, and this can hardly be unintentional. If he does not mean to 
agree with Philolaus on the point, he means at the least to leave the 
question open. He now proceeds to the maladies which, according to 
him, are due to xoAn. 
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85 b 7-c 7. A\apBdvouca ... pdehiv. There are two cases to be con- 
sidered. (1) The accumulation of bile may find a ‘vent’ (dévamrvoy), and 
then it merely produces ¢vzara, inflammatory growths on the surface of 
the body, superficial ‘tumours’. (2) Or it may be wholly confined to 
the internal parts, and then the result is more serious. It causes many 
‘inflammatory’ disorders’ (avpixavra vorjpara). This, no doubt, is 
intended to include in particular the inflammatory disorders which seem 
to have been specially common and dreaded, if we may judge from the 
Hippocratean treatises, pneumonia (zeperAevporin), pleurisy (Aevpiris), 
and inflammation of the brain (@pevirs). Burning fever (xatcos) is also 
reckoned among the graver ofetat vooo, e.g. in Hippoc. wept wala, 
Kiihn ii. 385.1 It is accounted for (ib. ii. 389) as due to the settling of 
xoA7 in the interior of the trunk. In the same work (ii. 388) dpevins is 
said to be caused by xoAy when it attacks the owAdyyva or dpéves. In 
wept voowy a (Kiihn ii. 209) dpevires is similarly referred to yoAy (dpeviris 
re woe éxet, 1TO alua TO évy TO dvOpwrw Aciotov ~EvpPBadAcrat cvvécios, 
éviot 5¢ A€yovor ro wav (the Empedoclean doctrine)... dxdrav ovv xoA7 
xivnOeica és tras pA€Bas xai és 76 alua cigeAGy Stexivnce xat Stovpyce 76 ala 
éx THs eiwhvias cvaoTacies TE Kat Kuvpows Kai SiePépynve. SiabeppavOiy Se 
SiaPeppaiver kat TO GAAO Gwpa wav Kat mapavoeirat 6 avOpwros Kat ovK év 
éwutd éorw. Hence delirium presents resemblances to ‘melancholy’, 
being due to the same cause, the presence of yoAy in the blood. This 
account of dpevires is in general keeping with what T. says below at 
e 2-7). 

at 3. 1 tev lyay ydvos. Thus the accumulation of yoA# produces its 
evil effects by hindering the fibrine of the blood from discharging its 
function, which is to prevent that fluid from being either too thin or too 
thick. If the blood is overheated and too thin, it will escape through the 
wopor; if it is too thick and sluggish, it will not circulate as rapidly as it 
ought, but tend to become stagnant. The Ives are interspersed to main- 
tain the ‘right mean’ in these respects (xatpov rovrwy dvAdrrovaow). 

85d 2-5. &s Stray... cupwnyvdacw. Thus Timaeus knows that a//er 
death blood which retains its fibrine coagulates, whereas defibrinated blood 
does not. But how is this to be reconciled with his positive statement 
above (82d1) that defibrinated blood does congeal? I cannot help 
thinking that the contradiction has been caused by reliance on more 
than one ‘source’, not all equally trustworthy on all points. 

85 d 6-7. xod} wadatdy alua ... teryxuia. Here, again, it seems to 
be assumed that yoAy is always a ‘ morbid * secretion. 

85 1-2. whyvupérm ... wapdxer. This is meant to account for the 
high temperature and shivering with which an attack of one of the ‘ acute 
diseases’ is attended. yoAy is itself ‘hot and moist’ (after all it is, 
according to T., a product of the blood), and as small quantities of it 
infect the blood-vessels, is consequently coagulated and made cooler by 
the presence of the fibrine. So at the onset of one of these disorders, the 
patient feels chilled and shivers. Cf. the explanation of the shivering of 


1 Cf. also Hipp. wept dairns dffov § (Kiihlewein i. 111) forw 8% ravra dféa, 
dxoia dvépacay of dpyainn wAcvpiriv Kal wepimvevpoviny Kal ppevitiy Kal Kavoor, Kal 
7aAAa boa rovrow tydpeva. 
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a fever patient in Hipp. rwepi voowy G. (Kuhn ii. 200-1) 6xoray yoX\} 
7 preypa Pepuav ets Geppaiverar To dAdo way Copa ao ToUTWY Kai kadéerat 
TOUTO TUPETOS . - Yuxperaroy yap pice TO prcypa, Oepporaroy d€ TO aipa 
yuxperepov dé re Kai 7 Xohy Tov aiparos. oray oy Tatra oupptyOy jf 
dpporepa 7 7 érepov eis TO aipa, Tipyvvct TO alya, ov wavrarwract 6é, . 
yuxomevov ouv TOU aiparos, avayny yixerGar Kai TO GAAo copa, Kai ae 
pryos OxoTay [rotro ] TO TOLOUTOV yeryra, But here, in accord with the 
view that afua is the ‘hottest’ constituent in the body, it is the pAeypa 
or xoAy which is supposed to ‘ freeze’ the blood, whereas T., regard- 
ing yoAy as the hottest constituent, naturally makes the blood congeal 
the yoAn. 

85e2-7. mreiwy 8 émppdéouca ... EreuOdpay. This is the case of the 
severest of the maladies due to yoAn. The blood is absolutely saturated 
with yoAy and the fibrine unable to do its task of maintaining the blood 
at an equable temperature. That is, there is an acute disease accom- 
panied by high temperature. If the heat affects the pvedds, the result is 
death. Presumably T. is thinking here of pneumonia, pleurisy, ‘ phre- 
nitis ’, all regarded, as we see from the Hippocratean books, as particu- 
larly deadly, and all exhibiting the symptoms which are here traced to 
xoA7. In the words eis dragiav Cécaca diécauvey we have a reference to the 
rapid and disordered pulse which is characteristic of all these disorders ; 
the spread of the trouble to the pveAds, which composes the brain as well 
as the spinal cord, is meant to account for the attendant delirium. In 1. 6 
avroGev, ‘on the spot ’, alludes to the rapidity with which the victim suc- 
cumbs. The zeicpara are, of course, like the decpor of 73 d 6, purely 
metaphorical. +o rov pueAov yévos is the usual periphrasis for roy pvedor. 

85e 7—86a2. Stray 8 éd\dtrev... wapdoxero. When the accumula- 
tion of yoA7 in the blood is not so great or the constitution of the sufferer 
stronger, the issue of the disease may not be fatal. The attack may pass 
off in either of two ways. The morbid secretion may be carried off xara 
wav TO copa, i.e. through the wépor of the skin at large. If the patient is 
kept properly warm and otherwise rightly treated, he may fall into a 
sweat and recover. ACE. Hipp. wept dvairys éféuv [v6Ga ] 155 Kiihle- 
wein i. 166 ra dé voojjpata WavrTa. Averat 7 ) Kata oTOuNa  KaTa KoAiny 7 
KaTa KvoTiW’ 1 S€ TOU idpawrTos idéy Kowwov amavrwv.) Or the yoAn may make 
its way into the bowels and be expelled thence. Attacks of dysentery and 
diarrhoea find their explanation in this. Cf. Hipp. wept wafav (Kiihn li. 
401) where dysentery is traced to the settling of yoA and preype. i in the 
veins and the Koudin, Accevrepin to the discharge of a ‘ flux’ of dAé€ypa from 
the head and avw xotAty into the xarw xowAdy, and 1b. 11. 402 when a simi- 
lar cause is assigned for obstinate diarrhoea. It is clear from the context 
that T. is not regarding dysentery and diarrhoea themselves as inflamma- 
tory disorders, but as attendant symptoms of the expulsion of an dé¢eia 
vocos from the system. 

85e9. é&énecevy, T. is playing on the two meanings of the word, the 
literal and the political, We speak of ‘expelling’ a morbid secretion 
from the body, and equally of ‘ expelling’ a mauvars sujet from the com- 
monwealth (éxirrew being the regular word for ‘to be banished the 
country’). ‘The expelled yoAy is thought of as a rebel element which is 
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expelled by the lawful authority, when that authority has ‘got the upper 
hand’ in the conflict (xparnOcica, e8). The thought that disease is 
‘anarchy or ‘rebellion ’ (ordoxs) in the woAts of the body is kept up. So 
the metaphor is probably felt in the ovwwo6eioa, which suggests a body 
of insurgents first driven in street fighting into a corner of the woArs and 
then finally turned out of the territory altogether. The picture becomes 
explicit in the next words olov dvyas xrA. 

86 a 2-8. 1d pév ody... pédts. These remarks about fevers form no 
part of the account of the diseases caused by yoAn. As the fevers are 
traced back to the undue wAcovegéia of one or other of the ‘ four roots’, 
they must evidently be intended as illustrations of the disorders which 
belong to the first of T.’s three classes. He gave no examples of these 
when he was describing the general character of this class of maladies ; 
he now appends to his sketch of pathology the examples which were 
missing at the point where they should have come in. Again, we must 
feel that Plato is not altogether ‘in his element’; the whole topic of 
pathology is treated in a way which suggests that he did not feel at home 
with the subject. In what follows the reference is to ordinary ‘ fevers’ or 
‘agues’, not to the intense fever which is symptomatic of one of the 
ofeiat vooot. This, known as xavgos, is itself usually reckoned as one of 
the four chief ‘acute disorders’, Nor does T. anywhere take account of 
Aoiuoi, diseases supposedly conveyed by infection of the air or water. 
This accounts for his silence about ‘typhus’, unless, indeed, like the 
author of Hipp. zepi ray évros radav (Kiihn ii. 496-505) he regards these 
‘ putrid fevers’ as due to ‘corruptions ’ of xoAy or other typa in the body. 

As to the ‘fevers’, the main distinction is between ‘ continuous’ 
(cuveyets) and ‘intermittent’ (ScaAcizrovres), i.e. those in which the ‘hot 
fits are interrupted by an interval of freedom from fever. The technical 
names for the different ‘intermittent’ fevers are based upon the length of 
time required for a recurrence of the hot fit. If it recurs with less than 
a day's interval, the fever is called an dydypepvos (quotidian); when 
there is a full day of relief, the fever is rperaios (a tertian), because its 
character cannot be diagnosed without waiting until the third day; if the 
interval is two days, the fever is called rerapraios (quartan), the denomina- 
tion being thus in each case taken from the number of days, reckoned 
inclusively, from one hot fit to the next. T. then works in the doctrine 
of the ‘roots’. Non-intermittent fevers are due to excess of fire, the 
hottest element in our make-up, quotidians to excess of air, the next 
hottest, tertians to excess of water, quartans to excess of earth; all are 
thus examples of Alcmaeon’s doctrine that disease is the povapyin or 
arheoveéin Of Some one constituent. The excess of any element whatever 
iS supposed to cause fever. This looks like adhesion to the view of 
Philolaus that ‘the cold’ plays no part in the human organism. As for 
verbal points, the ro d€ of a 4 and 5 stand for ro & é€ dépos and ro 8 éx 
yns (irepBodys vorjoay aapa), and rerparAaciats mepiddots Means ‘in 
periods four times the length (of the one first mentioned), A quotidian 
can be diagnosed for what it is in one day; you have to wait until the 
fourth day to recognize a quartan, We may contrast with this account 
that of the zepi dvatos dvOpurrov, an exposition of the ‘ humoral’ pathology, 
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according to which all these fevers are due to excess of yxoAy, the con- 
tinuous to the greatest, the quartan to the least degree of excess (Kihn 
i. 369 of wheiarot Ta Tuperav yivovrat dro xoAns. etdea 5€ oHhewy eioi 
Técoapa ... Svopara S airéowiy tore Evvoxos, dpdypeprvcs, Tpiraios, 
TeTapTaos. O pev obv Evvoxos Kadedpevos yiverat tro aheiorys yorAys Kai 
dxpyreotarys xrA.), Or again the view taken in wept voowy a (Kiihn ii. 
200) that the two causes of fever are yoAy and prA€ypa. Soin wrepi raGar 
(Kiihn ii. 395) tertians and quartans are said to be due to yoAy and 
dréypa. All these views disagree with that of T. in being adapted to 
the ‘humoral’ pathology, whereas T. connects the four classes of fevers 
directly with the Empedoclean ‘roots’. The ‘humoral’ pathology does 
not necessarily involve the doctrine of the ‘roots’ at all, though it was 
natura! that the attempt should be made to identify each ‘root’, as well 
as each humour, with a particular ‘ blend ° (xpacxs) of ‘opposites ’ (évarria). 

As has been said, the account of diseases and their causes given by T. 
does not appear in any of the extant remains of Greek medicine; the 
coincidences we have noted are in points of detail. It was not to be 
expected that a synthetizer of Pythagorean dualism with Empedoclean 
pluralism would accept a theory like that of the wepi dvcay, which makes 
mvevpa the only cause of all disorders, or even like that of the Heracli- 
teanizing wept diairys a, 8, where the ‘opposites’ in the human frame are 
reduced to a single pair, fire and water. The Empedoclean influence on 
a Sicilian contemporary of Socrates was bound to prevent that. It is 
probably the strength of this influence also which explains T.’s rejection 
of the ‘humoral’ pathology of Cos, as we get it in the epi ductus dvOpu- 
wov. He is determined not to take the ‘humours’ as ultimates, but to 
derive them from something simpler. For the same reason we should 
not expect to find him tracing all disease, apart from that which is due 
to wounds and similar 3 injuries, to XoAy and preypa, like the author of 
mepi voowy G. (Kihn i li. 167 ai pey avy vourat yivovrat aracat Tay pey éy Te 
copare éveovTwr aro Te XOANS Kai PA€yparos, trav 5é ELwhey aro wovwy xai 
tpwydrwv). The doctrine he puts forward, though not wholly clear or 
coherent, is what we should expect from a speculative thinker anxious to 
fuse Pythagoras and Alcmaeon with Empedocles. Hence it is probably 
deliberately based by Plato on actual syntheses of this kind attempted 
by fifth-century Italian or Sicilian teachers. 

It is interesting to examine briefly the assault made by Galen, a con- 
vinced believer in the Coan ‘ humoral’ pathology, on the whole treatment 
of disease in this section of the Zimaeus. What he has to say will be 
found in Bks. VII-VIII of the de Aippocrat. et Platon. placitis, and it 
must be remembered that the criticism comes from a physician who is in 
general an admiring adherent of Plato. His quarrel with Plato is pre- 
cisely that he did not take the ‘humoral’ pathology as the foundation of 
the medical sections of the dialogue. Galen finds the clearest exposition 
of this pathology in the zrepi dvaws ayOpwrov, which he regards as the 
actual work of Hippocrates.’ His general view is that Plato had the ~ 


1 Those moder scholars who assign the work to Polybus do so on the strengt 
Aristotle’s express ascription to him of the description of the vascular system Rite 
i, 364-6). Galen argues that this section is an irrelevant interpolation, 
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dvovos dvOpurov before him and meant to follow the doctrine of Hippo- 
crates, but fell into the sort of mistake to be expected in a layman who is 
trying to ‘ popularize’ science. The actual words of the epi ¢. ad on 
which Galen is building run as follows: 16 & capa rod dvOpurov xa év 
éavt@ alpa xai préypa Kai yoAnv favOyv re cai péAawayv xal Tatra éorw 
aire 7 pvos Tov gwparos cai du radra dAyée Kal vywive. tyuive peév 
oty padora Gray perpius éxy Tatra THS wpds GAAnAa KpHows Kai duvdp.os 
Kai Tov TAnGeos Kai padiora peperypeva 7 dAyée 5é Grav Te Tovrwy éXarrov 
h wréov Ff) xwpicOp év TS owpare Kai pn Kexpynpévov 7 Toto waoe (Kiibn i. 
352-3). Plato, he says (op. cit. viii. M. 678 = K. 676) BovAerat dxodov- 
Geiv, intends to follow, this statement. Unfortunately he thinks it neces- 
sary to bring the ‘ humours’ into correspondence with the Empedoclean 
roots, whereas (op. cit. vii. 666 = K. 664) Hippocrates rightly disregards 
the speculative construction of the ‘roots’ as irrelevant to medicine. 
There is a general correspondence of péAawa yoAy with y7 (cold and dry), 
of dréypa with vdwp (cold and moist), and of gav6) xoAy with wip (hot 
and dry), but Galen feels a difficulty about making afza correspond with 
a&np. Hence he prefers the statement of the wepi ¢. d., which says nothing 
about the composition of the human body out of Empedoclean ‘ roots’, 
as more scientific than the physiology of Timaeus (op. cit. vili.679 = K. 
676). He regards the words of Timaeus at 82a 3, where one cause of 
disease is said to be ris xwpas perdoracs é€ oixeias én’ ddXATpiav yryvopevy 
as an actual paraphrase of the clause 7 xwpw Oy xrd., in the passage just 
cited from epi ¢. 4., but he supposes the words which follow in Plato 
avpos T av xrA. to be a layman’s mistaken interpretation of what had gone 
before (thus erroneously taking them for an exegesis and not for a fresh 
statement), op. cit. viil. 681 (= K, 678) drep 6 TlAdrwv rapadpalwry épn 
“‘xai... yryvouevn * GAN otros pév, ws Epyy, duaprave: mpoobeis “ rupds 7 
av... tvyxave.’ tatra yap ov« éore Ta peOuotdpeva Kai ywpay dpeiBovra 
xara Ta TOV Cwuv gdpata, Pr€ypa S¢ xal yoAal al abrd To alua. That is, 
he holds that the introduction of the ‘roots’ as mp@ra avoraces is 
a misunderstanding. For physiology and medicine the rpara: avoracets 
should be the four ‘humours’, They, not the ‘four roots’, should have 
been the ultimates of pathology. He further holds the unlikely view 
that Plato was led into Azs statement about the wparat ovordces and the 
derangements of them by misunderstanding the language of the wepi ¢. 4. 
Further, he goes on to argue, the statement of T. is false in fact. 
Improper accumulations of the four ‘humours’ do cause specific diseases ; 
£avOn xoAn gives rise to eruptive disorders, épvcuréAara and épryres (neither 
mentioned by T.), wéAawa yoAn to cancers, dAéypa to tumours (ascribed 
by T. at 85 c 1 to xoAy), aiza to consumption, when the excess of blood 
is in the lungs, and so on. But you never find, as you should if T. were 
right about the zp@ra: ovordces, accumulations of pure earth, water, or 
fire in the human body, and ¢ica which you do find, are not mere air 
but always contain typov ixpada (op. cit. viii. 682-3 = K. 678-9). 
Coming to T.’s account of the Sevrepar cvordces, Galen blames Plato 
severely for putting afya (which is a mpwry ovoracis in the ‘humoral’ 
pathology), on the same level as cap and veipa (op. cit. vii. 683-4 = K. 
680), obx dpbiis 5% abrois ovyxarédcke 7d alua xpuryv éxov, ob Sevrépav 
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ovoracw. He thinks Plato felt the incongruity himself, and that this 
is why he inserted the words aAAov péev rporov in 82c¢3. I have noted 
myself that T.’s statements about the relation of afua to cap£ do not seem 
consistent with one another, but in Galen’s criticism it seems to me there 
is a wholly unjustifiable attempt against the evidence to force on Timaeus 
the derivation of the épocozepy from the four ‘humours’. There is no 
word of any such derivation in the dialogue. It is likely enough that 
Plato has drawn on the zepi ¢. d., but what Galen will not see is that T. 
rejects the ‘ humoral’ theory of that work altogether. Further on (vii. 
688-9 = K. 685), after saying that most physicians agree with the 
‘ Hippocratic’ view about the physical properties of the four yvzor, though 
Erasistratus, out of a pique against the fame of the Coan school (xpos rovs 
azo K@ ¢diAotipovpevos), declined to assent to it, Galen complains that 
Plato has neglected to attend to the proofs given in the wept @. a. that 
the yvpol are xara dvow and that each of them tends to predominate in 
one special season of the year, and also in one of the four periods of 
man’s life. (This is in keeping with our own conclusion that T. regards 
dréypa and yodAy as definitely mordid sensations.) Hence T.’s whole 
classification of maladies is, according to Galen (op. cit. viii. 7o1 = 
K. 696), unscientific. ruvrnv ry rag ras bidacKaXdas (i. e. that founded 
on the ‘ humoral’ pathology) éypyv reromjo Ga: rov TAdrwva padrdov, etxep 
ye piriocdpw mpoonxes to tafer wat peOodw xpnoGa ras bidacKxaXias xai 
paddAov 7 rots iarpots. He excuses Plato, however, on the ground that 
he had no specialist knowledge in medicine and that it is to his credit 
that he pretended to none, xai xara rovro éraweiy abroy mpocyKe, wept or 
axpBas ovx nrictaro pydé eriyepynoayta Aéyev. 

As to special points, Galen complains that what is said at 86a about 
recurrent fevers is a piece of pure carelessness. For (a) it is a blunder 
to connect the various kinds of fever with the xowa oroyxeta, the ‘ roots’ 
of Empedocles, (4) the statements about quotidians and tertians oid€ éyyis 
HKE THS GAnOovs airias (vill. 703 = K. 697). For in quotidians there is 
a manifest excess of @A€ypya, which is cold and moist, in tertians of gary 
xoAn, which is dry and extremely hot. So that if the different fevers 
were to be connected with the Empedoclean ‘roots’ at all, the rperatc 
should have been connected with wip and the dydypepevoi with water (op. 
cit. vili. 703-4 = K. 698). 

Again the statement (83 c 7-8) that ¢Aé€yyua can be produced éx avy 
fews aradns capes IS Tav atomwratwv. It contradicts Plato himself, for it 
can only be true if by dAéypa you mean a aixpdyoAos xupos, but Plato 
himself says that ¢is is very hot (Zim. 85 b5), whereas dAéypa is cold. 
Clearly then by dAéyza Plato must mean a third kind of yoAn. (This 
amounts to a tacit admission that T. regards @Aeyyza as hot.) But he is 
not simply misapplying the word gAéypa, as Galen says Prodicus had 
done. He really refers to and makes a false statement about the thing 
which others call ¢Aéypa, for he mentions its white colour (83 d 5, 85 a 1). 
Moreover ryxopévn aapé is not in fact white but yellowish, tzrwypov wzuppor 
(op. cit. viii. 7o5—7 = K. 699-701). 

86 b1—87 bg. xat Ta pév wept Td copa... tpdwos dAdos Adyur. 
Disease in the soul and tts causes. T. now passes from disorder in the 
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body to iis spiritual analogue, disorder in the soul, moral badness. The 
section contains the most thorough-going exposition to be found in Plato 
of the constantly repeated doctrine that no one chooses evil, or is ‘ bad’ 
éxwy, expres, of set purpose. This doctrine, thanks to the way in which 
Aristotle associates it with the name of Socrates in the Z¢A:cs, has com- 
monly come to be called the ‘Socratic paradox’. It is not Socratic in 
the sense of being confined to Socrates or originated by him. Aristotle 
himself accepts it as completely as any one, though he dislikes the Socratic 
formula ovdeis éxwv duaprave. because the words might be twisted into an 
excuse for denying a man’s responsibility for his own wrong deeds but 
leaving him free to take all the credit for his good acts. All that is in- 
sisted on in the well-known polemic of £. J. iii is that we are respon- 
sible for our bad acts in the same sense as for our good acts, i.e. it is we, 
not some ‘ invading personality ’, or ‘subliminal self’, at whose door our 
misdeeds are to be laid. Socrates would no more have denied this than 
Aristotle does. To avoid all possibility of misinterpretation, Aristotle 
himself adopts a different formula, ‘every one pursues what seems to him 
to be good, though it is only the good man in whose case the seeming 
good is also always the real good’ (Z. MV. 1114 31 ef 8€ res A€you ore ravres 
épievrat Tov hawopévou ayabod, ris 5¢ hayracias ov KUptot, GAN’ Grroids 70" 
éxagtos cat, Towtro Kai 76 TéAos Haiverat adT@’ ei pév ovv ExagTos éavT@ 
ays eLews ari ws airios, cal THs havracias éorae tws avros airios). The 
doctrine is enforced in the ‘ Socratic’ formulation in the Zaws (e.g. at iv. 
860d 1 of xaxot rdvres eis wavra eiciv dxovres xaxoi, and elsewhere), so that 
it is certainly Plato’s own. In the present passage it is expounded by 
Timaeus and brought into direct connexion with his theory of disease. 
Plato thus wishes us to believe that it is not his own or Socrates’ peculiar 
doctrine, but part of the ‘common good’ of the society to which 
Timaeus belongs, and there is every reason why we should accept this 
representation. The ovdeis éxwv xaxds is the kind of formula which would 
be likely to originate among medical men, as it is just the same class who 
are in our own day attracted by the formula that ‘crime is a disease ’. 
In fact, the very paradoxicality of the statement makes against the view 
that it originated with Socrates. Socrates is represented by Plato as 
never weary of insisting on our responsibility for our conduct and the 
necessity for making éripeAca THs Yvxs Our chief concern, and even the 
ultra-sceptics have not yet ventured to challenge the historical accuracy of 
this representation. Such a man would be the most unlikely in the world 
to express his meaning in a formula which, as Aristotle saw, is so easily 
made into an excuse for irresponsibility in practice, if the formula had 
not been already there ready to his hand. We can understand his reading 
a Meaning of his own into it; we cannot really understand his inventing 
it. There is a further reason for thinking that the formula goes back 
behind Socrates to men of the type of Timaeus, If we read T.’s expo- 
sition of it carefully, I think we shall be struck by a curious fact. His 
exposition explains away that very fact of moral responsibility on which 
Socrates, Plato, Aristotle, and Timaeus himself, when he is talking ethics 
and not medicine, are all anxious to insist. The interpretation he pro- 
ceeds to give of the formula is therefore non-Platonic and non-Socratic, 
RI 2 
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and I can see no reason for its introduction at all except the obvious one 
that such theories were current in fifth-century medical circles. Those 
who regard the deliverances of T. as all expressions of Plato’s views, 
quite correctly, on their premisses, attribute to Plato a ‘determinism’ of 
the kind which makes moral freedom and responsibility illusory. They 
are right in seeing such a determinism in this section of the dialogue; 
they go wrong by forgetting that the determinist who speaks is not Plato 
nor Socrates but Timaeus. 

The question at stake is not whether men have a liderfas arbztrit in the 
sense of ability to act in either of two alternative ways without any pre- 
ference for the one against the other. Whether such a /ider/as exists ot 
not, it is no part of the ethics of Socrates, Plato, or Aristotle to assert it. 
All three agree that if a man chooses at all, he chooses the alternative which 
seems to him best. Choice is always ‘determined’ by the agent's estimate 
of good. But there still remains the question whether any one ever really 
chooses at all. The plain man believes that he does, and that, as he puts 
it, how he will act depends on how he ‘ makes up his mind’ to act. Now 
the whole point of the so-called ‘ scientific determinists ’ appears to be that 
no one ever does ‘make up his mind’. Circumstances taken in reaction with 
a something called ‘ character ’, but regularly spoken of as though it were 
a fixed endowment brought into the wor'd by each of us at birth, all along 
make up our minds for us. We think we are choosing and that it is 
our present choosing which determines what we shall do, but this is an 
illusion; ‘choosing ’ is really discovering that we have no choice left. It 
is this denial of the efficacy of choice, not the denial of ‘ free will of in- 
difference’ which brings the determinist into collision with moralists who 
take human conduct seriously. To put the point in a rather different 
way, the ‘scientific’ determinist usually holds that my ‘choices’ express 
my character and that this character in turn has been partly ‘ inherited’ 
at birth, partly moulded by the interplay between my ‘ inherited’ endow- 
ments and the characters of others who have influenced me. My father 
and my head master, on this theory, among others, stand to my acts in 
the same sort of relation as I do myself, the only difference being that I 
am a proximate, they more remote causes of my conduct. What the 
moralist who is in earnest is bound to maintain against any position of 
this kind is that I stand to my conduct in a relation different in kind from 
that in which my father or my schoolmaster stands to it. That is just 
why I hold that the acts in question are my acts and not theirs, and that 
I and not they are responsible for them. If it were not so, the maxim 
gut facil per alium factt per se would be applicable, and there could be no 
reason why my schoolmaster should not receive an LL.D. for my contri- 
butions to knowledge or my father go to prison for my theft. (Kant saw 
this point clearly, however we may think of his attempt to express it by 
his distinction between ‘ free’ and ‘ mechanical’ causality in the Critique 
of Practical Reason.) The real solution of the problem, I take it, is to 
be found along the lines of Aristotle’s well-known doctrine of Aoytcxai 
duvvayecs Which may be developed into either of two opposite qualities. | 
do not bring into the world any ready-made character, only ‘ dispositions’ 
which are capable of being developed in opposite directions, and it is 
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I myself, to a very large extent, who ‘ determine’ by my acts along what 
lines my ‘ character’ shall grow out of these ‘dispositions’, The state- 
ment only seems paradoxical because of our inveterate habit of trying to 
apply to something which is still in the making modes of thinking which 
are only appropriate to what is already made. The determinist con- 
sciously or unconsciously assumes that a man’s characteris an dy, is there, 
before he makes a given choice, whereas it is in truth det yeyvopevor, 
makes itself in the process of choosing. A determinist who is a half- 
thinker is thus led into the sham ‘science’ exemplified in Zola’s dreary 
family history of the Rougon-Macquarts ; a determinist who is a resolute 
thinker ends by believing in Schopenhauer’s metaphysical absurdity of the 
unalterable ‘intelligible character’. Our problem is to discover what 
view Timaeus, in his pathological study, takes of this issue, and whether 
it is the same as that of Socrates and Plato. 

Now Timaeus certainly comes very near denying all moral responsi- 
bility, since he goes on to assign as the two causes of all moral malady bad 
congenital physique and bad education, both causes independent of the 
agent himself, and is actually carried away into saying that our parents 
and those who educate us, rather than ourselves, deserve the blame for 
our wrong deeds (87 b 4-6). The existence of this passage does some- 
thing to excuse Aristotle for the attitude which he takes in the £//ics, 
where he is at pains to represent himself as the champion of moral 
responsibility against opponents who are clearly recognizable as the 
Academy, But there is an important point which those who speak of 
Socrates and Plato as ‘ determinists ’ forget. Neither Plato nor Plato’s 
Socrates ever uses the language about responsibility which Timaeus does. 
T.. expressly says that a man’s parents and educators are more to blame 
than the man himself for his misdoings. But the whole point—to take 
only one example—of the myth of Er is that we ourselves, and no one 
else, not our Maker, nor our parents, are answerable for the moral 
quality of our deeds (airfa éAopévov, Geds dvairios, Rep. x. 6174). If 
any one doubts whether we can argue from the myth of Er to the views of 
the ‘ historical Socrates’, he may be referred to the Apology where Socrates 
insists that his mission from God is precisely to preach to his countrymen 
the necessity of éripéAea atrav, the ‘making of their own souls’. So 
the central doctrine of Zaws x, that yxy is the source of a// motions, is 
expressly meant to strike at any theory which, like that of Timaeus, finds 
an ultimate source of moral evil in a physical cause. What is mote, 
the moral pathology of Timaeus is not even consistent with his own 
utterances earlier in the dialogue. At 42e1 ff. the ‘created gods’ are 
instructed by their maker to ‘steer the course of the mortal creature 
nobly and well’, Gre um xaxdv atro €avrod yiyvorto aiTLov, ‘except in so far 
as it shall be the cause of evil to itself’, This is quite irreconcilable 
with the view that a constitution which the ‘mortal creature’ received 
from these divinities is really to ‘blame’, rather than itself, for its crimes 
passionels. (And cf. 41 e 4 where we are told of God’s care iva jajris €Aart- 
roito bx avrov.) There is a manifest discrepancy between T.’s religion and 
ethics and his Empedoclean medical psychology, exactly as there is between 
Spinoza’s metaphysical theory of the unreality of evil, which leads him at the 
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end of Evhics, Pt. I, to declare the distinction between good and bad 
purely subjective, and the moral earnestness of his doctrine of the way to 
overcome the passions in Pts. [V and V of the same work. The later 
Platonists, especially Proclus, rightly insist on the point that in the myth 
of Er and elsewhere Plato is careful to safeguard the reality of moral 
responsibility (76 atrefovorov) by teaching that our choice for good or evil 
is a co-operating cause of the course of events and is not included, as it 
was by the deterministic Stoics, in ecipappévn, ‘destiny’. This is the 
point of the statement in the myth that the one thing zof specified in the 
‘patterns of lives’ from which the souls have to make their selection is 
character (Rep. x. 617 e 3 aperyn 8 ddeororoy, nv Tisay Kat atysalwy zAcov 
Kat €Xarroy aurys exaoros €fet). 

T.’s determinist moral psychology is also rather glaringly inconsistent 
with itself. I hold, therefore, that it would be a bad mistake to attribute 
it to Plato. No doubt he might have admitted that there is ‘ something 
in it’, Physical defects may make us prone to irregular carnal appetite 
and ill temper, and considerable allowance has to be made on this score ; 
the world’s judgement on a good deal of a man’s conduct is apt to be too 
indiscriminate, But the strongest Christian believer in the ‘freedom of 
the will’ and the strongest champion of unconditional obligation and 
absolute moral responsibility may perfectly well admit all this. There is 
nothing in it which involves accepting the ‘determinism’ which makes all 
moral choice the outcome of something which is not moral choice. 
Similarly the Socratic-Platonic doctrine ovdeis éxov duaprave: Means simply 
that the man who chooses evil does not choose it Jecause it is evil but 7 
spile of that fact; he chooses it because Ae falsely takes it to be good. 
But there is no ‘determinism’ in such a statement. The doctrine only 
becomes ‘ determinism’ if you add that the judgement is, in the end, 
made not dy him but /or him. 

We are free, then, to hold that Plato’s attitude towards his Pythagorean 
cosmologist is here, as elsewhere, marked by a certain detachment not 
untouched by a kindly irony. When we find T. falling into inconsistency 
we may suspect that his creator is intentionally making him ‘ give him- 
self away’. 

86 b 2-4. vécov pev 8) . . . dpabiav. Thus ‘spiritual disease’ in 
general is reduced by Timaeus to dvoa of which the two species are 
pavia, frantic madness, and duafia. Contrast with this the statement of 
the anonymous Eleatic, which we may fairly take for Plato's own, Sophistes 
228 a—d, that we must distinguish, in the soul as in the body, between 
vooos and alcyos, disease and mere disfigurement and Ab 8) that the vocos 
in the soul is wovnpia, the mere aloxos (d 4) dvowa or dyvo.a, so that we get 
the result (d 6) éore 67 dvo ravra, ws paiverat, Kaka év avry yen TO per 
Trovypia kaAovpevoy t UTO Tov Twohhwv, vooos QuTnS capéorara Ov... TO 
ye ayvotay péy Kadovot, xaxiay bé€ aire év YUN povov y'yvopevoy OUK 
eGeAovaw Gporoyev. The practical consequence is that the vooos has to 
be treated by punishment, the-aloyos by instruction; Sophisses 228 e€ 6 
ovKOUY ey ye Twpatt Tept Svo TaOnpare TovTw dvo Téxva Tive tyever Gry — 
TiVE TOUTW ;—TreEpt pev aloyxos yupvacTtiKy, epi O€ vorov laTpiKy. . . . OvKOTY 
Kal wept pev vBpw Kat ddcxtay Kat detAay 7 KoAaoTUDn TéepuKE TEXVOY pad.oTa 
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57) racav mpooyjxovoa Aixy;... Tt d€; wept ovpracay dyvoay pov adAXAnv 
Tiva. 7 didacKadixny 6pOorepov elrrot Tis ay j—obdepiay. But T. has really 
left no place for rovnpia in his account of the ‘ diseases’ of the soul; he 
confuses the surgery (‘arpixy) of the soul with its mere hygiene Ga 
orixy). Real ‘ wickedness ’, rovnpia, is left out of account, as it alwaysfis 
by the ‘determinist’, P/afo’s insight into the human heart goes infi- 
nitely deeper. Timaeus, in effect, conceives of no ‘ wickedness’ which 
is more than weakness ; the wovnpia of an Iago is beyond the range of 
Ais vision. The bad man, with him, is either a victim of pavia, uncon- 
trollable excitement which makes him ‘beside himself’ for the time being, 
or of dpuafia, ‘dullness’, ‘mental torpor’. He forgets the character 
called by Kant the ‘cool calculating villain’. 

Note also that T. is inconsistent with himself. Since he has all along 
Jaid the utmost stress on the soul’s independence of and real distinction 
from the body, there is an obvious illogicality in the assumption he now 
goes on to make that it has no voca of its own, but can only be affected 
by bodily disorder. (This is obviously the ultimate source of all moral 
evil with him, since the consequences of bad education must be ex- 
plained by the badness of the educator, and this itself will have to be 
accounted for by the physical constitution either of the educator himself 
or of some one who perverted him. However many intermediate links 
you interpose, you cannot get away from the admission that a bad educa- 
tional tradition must have been started by some one whose badness was 
due to congenital physical defect. The defect must be péysrca/, since 
otherwise we should have to abandon the doctrine that God originally 
started all souls on the race of life ‘at scratch’ and without any handi- 
capping, iva pyris éAarroiro tr adrod.) Socrates had argued in the 
opposite sense at the end of the Kepudlic, where he made it a ground for 
asserting the deathlessness of the soul that it can only be destroyed, if at 
all, by its own special ovppvrov xaxoy and that this ovudvroy xaxov is 
‘unrighteousness, profligacy, cowardice, and dullness’ (Rep. x. 609 a ff.). 
The whole point of the argument there is that the body cannot directly 
produce ‘ disease ’ in the soul by infecting it; it can only do so indirectly 
by giving an occasion for the ovpputoy xaxov Of the soul to develop itself, 
in fact, in virtue of ‘original sin’. This is fatal to the view T. is now 
maintaining. The point comes out most forcibly when we remember 
that T. subsequently says that women and animals are reincarnations of 
those men of the first generation who have lived more or less badly. Thus 
there is disease of the soul even in the first generation. This cannot be 
due to ‘ bad education’, and on his principles, therefore, must be directly 
and entirely caused by physical defects. So he is at variance not only 
with the teaching of Socrates in Acp. x but with the express declaration of 
Plato (Zaws x. 896d 5) dpodroyely advayxaiov trav re dyaday airiay elvat 
Wuxny Kal Tov Kax@y Kat Kadwy Kai aloypov dixaiwy Te Kai adixwy Kai 
wavrwy Tov tvavTiwy, elTEep TOV Tavrwy ye alTnv Oncopev airiay. 

86 c3-d 5. 1d 5¢ owdppa ... yéyovey. These remarks are ‘true so far 
as they go’. Some men are, from physical constitution, more sensible of 
the attractions of the various carnal pleasures than others, and allowance has 
to be made for this. It would be absurd to regard a man as admirable 
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for his continence if the rea] explanation of his regular life were merelr 
that he was physically ‘cold’, and equally absurd not to recognize that 
a man of ‘ardent’ temperament may, in spite of his ‘falls’, be striving 
harder after purity than a ‘colder’ man whose life is more regular. Bu: 
T. makes the grievous blunder of drawing no distinction between the man 
who masters his ‘temperament’ and the man who is mastered by it He 
talks as though to have a strongly sensual temperament and to be a sen- 
sualist were the same thing. In point of fact this is false. Samuel 
Johnson’s temperament seems to have been as ‘ardent’ as Robert Burms’s. 

86 € 4-5. Ste... yiyverat nai... wepuxds . We must not ‘ cortect’ 
(i.e. corrupt) yiyveraz to yfyvyraz. The mixture of indicative and sub- 
junctive in these general relative clauses is natural and not very un- 
common. See Stallbaum in loc. and C. W. p. 95 for illustrations from 
Thucydides, Isaeus, Demosthenes. Note the explicit contradiction of the 
Socratic and Platonic doctrine in the words vorovcay xai dppova tcxwr 
tr6 Tov caparos THY Yuynv (d 1-2). 

86 d 4. Sd thy évds ydvous Zhiv. What the yévos is is explained in the 
following words t26 pavoryros doray. It is ‘one particular component’ 
of the body, viz. 16 darotv. T.’s meaning is that the pvedAcs exudes through 
the bones of the spinal column if they are unduly porous. Thus he 
actually identifies dxoAacia, moral ‘ incontinence’ with ‘incontinence’ in 
the physician’s sense of inability to retain a secretion until the normal 
time for its expulsion! The profligate is put on a level with the child 
who ‘wets the bed’.' 

86 d 6-7. xal cxeddv 8}... dvecBiferar. ray xaxav depends on dxpd- 
reca and dvecdos and the literal rendering would be ‘what is spoken of as 
inability to master pleasure on the part of the bad and as a reproach to 
them, as though they were acting on set purpose, is erroneously made 
matter of reproach’. Here again T. does not express the thought of 
Socrates or Plato. They certainly hold that no one chooses evil, and 
therefore no one does wrong éxwv, in the sense that no one chooses evil 
because he sees it to be evil, but sud specte dont, because he is deluded into 
taking it for good. But neither Socrates nor Plato ever says that we have 
no right to express moral disapproval of the ‘lie in the soul’, or that 
aman only chooses wrong from bodily infirmity or bad tpogy, and conse- 
quently ovx dpbas dvedi{erar. Cf. for Plato’s views on the point Laws xi. 
926d 5 ra dé yrrnGevr.—the man whose case is decided to be a bad one— 
Tapa Tov vopolérov Woyos Kai dvebos xe(vOw, ToAA@Y XONMaTWY YOU KEKT?- 
pévw Cnpia Bapvrépa, vi. 762 C6 dveidn re éxétTw THY Todutelay ws wpod:dois 
TO €avrov pépos and many another passage where oveidos is recognized as 
the severest of all penalties which can be inflicted on a man of spirit. It 
would be absurd to direct the voyoPérps to make constant use of this penalty, 
if Plato had himself held that the man who misbehaves cannot ‘help him- 


1 ¢y yévos is a periphrasis for 7, ‘one thing’, ‘one component’. The ‘one 
component’ is clearly neither the zveAds (A.-H.) nor one of the four ‘ roots’, and I do 
not see what else it can be but rd dcrour, It is precisely to a defect (xavdr7s) in this 
yévos that the whole effect is ascribed. For the use of -yévos in this sense cf. e.g. 
70 Tay vevpaw Kal 70 Ths capxds yévos, (4 b 3. The whole clause &d... d&« is really 
superfluous, and merely gives additional emphasis to the statement that the cause of 
dxoAagia wept ra dppodicia is a simple physical malformation. 
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self’ and therefore does not really deserve the dve(Sy he receives, The 
careful distinction kept up throughout Zaws ix between voluntary and 
involuntary causing of BAdBy, ‘ hurt’, ‘damage’ to another is of itself the 
best proof that Plato had no thought of quarrelling with the common- 
sense distinction between acts which are done ‘on purpose’ and acts 
which are not. For Socrates it is enough to refer to his description of 
himself, Apology 30e 7 és tpas eyeipwy xai we(Ouw Kat dverdilwv va 
ExacTov ovdey Tavopat THY HLEpay OANV TavTaxOU TpocKabi{wy or his request 
(ib. 41e 6) if his sons neglect virtue or SoxGot re elvarc pydev ovres, 
ov ecoilere avrois Gomep éyw tiv Ort ovK emipeAovvrat dy Sei. 

86 e 2. draideuroy tpopiy. The ‘unskilful nurture’ covers ‘ bad 
education ’, but the context suggests that T.is thinking in the first instance 
of a bad bodily regimen, a wrong Stara, imposed by ignorant preceptors 
which makes the primary physical defect worse. 

86 € 3. xat dxovr, The only tolerable reading. According to St. it 
was originally proposed as a conjecture by Cornarius, but is now known to 
have the authority of F. The xaxov ri of A W Y arises from misdivision 
of the letters. The misdivision once made, a superfluous xai had to be 
inserted to make the sentence construable. 

86 e 3—87a7. nai wddwy 5h... SuopaGias, II] temper, arrogance, 
cowardice, and intellectual dullness are explained on the same principle as 
sensuality. The ‘vapours’ of ¢Aéypza and xoAy which find no vent are 
supposed to spoil the temper and make a man moody if they collect in 
the region of the éri@uyzyrixov, to make him passionate, arrogant, or un- 
duly timorous if they affect that of the @vzoedés, dull and stupid if they 
invade the brain. | 

86 e 3. Td wept tds AUwas = rv Avmny, and is an internal accusative 
qualifying woAAny ioxet xaxiav. The accumulations are physically painful, 
and this is supposed to explain why the states of mind of the dis-spirited, 
or moody, or angry, or perplexed man are all disagreeably toned. The 
latent materialism of the passage should be noticed ; it is quite out of 
keeping with the conception of yvyy which dominated the metaphysical 
and cosmological part of the dialogue. This is dramatically mght; no 
doubt the actual Pythagoreans were unconsciously more materialistic than 
they meant to be in their notions about yuyy. Socrates rallies their pupils 
Cebes and Simmias on this very point, Phaedo 77 d 5, when he says that 
they seem to be afraid that the wind may blow the yyy to pieces on its 
departure from the body, especially if a gale happens to be blowing at 
the time. 

8725. Sucxodias xal Sucdupias. The dvoxodos is the ‘thrawn’ or 
‘moody’ man whom it is not easy to get on with, as his opposite, the 
evxodos is like the ‘ good, easy man’, whose happy temperament makes 
every one at home with him. éva@vyia is standing ‘lowness of spirits’, 
the habitual temper of a Mr. Despondency. 

87a7-b 4. mpds Se rodros .. . yeyvdue8a. The mischief is intensified 
when it is reinforced by bad systems of government and bad social 
traditions, and the neglect of the studies which might provide a remedy. 

87 b 1-2. Adyos xara wéders [Sig re Kai Sypooig AexQGow. The dnnocia 
would presumably include not only principles publicly avowed and acted on 
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by soAcrixot and persons in authority, but maxims which are expressed in 
the poetical literature which speaks the general sense of the community; 
the iéca views which have not in this way got the stamp of the general 
approval, The two together make up the whole moral tradition in which 
a generation is educated. The contrast between the woyras and the 
iStarys occurs several times in the dialogues. Cf. Phaedrus 258d10 6 
pétpw ws TOUTTHS 4 dvev péTpov ws iSuarrys, Sympos. 178b2 yorys yap 
"Epwros our eioiy ovreA€yovrat Ur ovdevds ovre iduwrov oUTE woeyrow ( = neither 
in prose nor in poetry). The poet is regularly recognized as a dypuoupyes. 
In the same way we get the ‘layman’ in medicine contrasted with the 
‘professional ’, the iarpos, Laws xi. 933 d. Even the angler, as having a 
speciality, is distinguished from the ‘ amateur " (iuarys), Sophistes 221c8 
Kat enV éxetvo Y jv to Cyrnpa zpwrov, aa ihwryv 7 Twa TéexvyY €xorra 
Oeréov eivat TOV dorradtevTHy. 

87 b2-g. én Se pabyjpara . . = spavOavacai, This again isa thoroughly 
Pythagorean touch. The sab pine are morally valuable, as the PAuczo 
explains, because they detach the mind from exclusive preoccupation with 
the insistent appetites of the body. (The Platonic doctrine, on the con- 
trary, is that all éxrc@vpiac belong to the soul itself, Phzlebus 35.¢ 6 owparos 
értOvpiay ov pyotv ypLty ovTos 6 Aoyos yiyver Oa.) The stress T. lays ON xaxai 
woAtrecat Must be brought into connexion with Socrates’ statement that 
he had been an eminent zoArreads himself in his time (20a 4-5). This 
must have been in the days when the Pythagorean order had not yet lost 
its political power in the S, Italian cities. T. has himself borne his pan 
in the ‘rule of the saints’ and naturally holds strong views about the 
consequences of government by ‘ malignants’. 

87 b 4. 80o dxovowsrara. What are the two causes? One is clearly 
congenital lowness of bodily constitution. If we took only the im- 
mediately preceding words into account, we might suppose that the second 
was either xaxat woAcretat, or perhaps neglect of the pa@ypara. But from 
what follows it appears that it is rather bad rpogy, including under that 
head both wrong bodily regimen and a bad educational system. 

87 b 4-6. dv ainatéov . . . tav Tpepopdvwr. rovs durevorras, ‘the 
begetters’, refers to the first of the two assigned causes, congenital de- 
fects; these, T. thinks, are not our own fault but the fault of our parents 
who married unwisely or begot us ovx év d€ovre; rovs tpehovras refers to, 
and enables us to identify, the second cause of evil, wrong rpo¢7. There 
is a lack of logic in T.’s ‘determinism’ of which we can hardly suppose 
Plato unconscious. The ‘parents and fosterers’ might fairly retort that 
their mistakes, by his own showing, are not their fault but the fault of 
their ‘parents and fosterers ’, and these might make the same excuse. On 
a theory which holds that no one is really ‘to blame’ for anything it is 
nonsense to say that A is ‘more to blame’ than B for what B does. The 
Republic ends by teaching something quite different (ovy tpas Sacpur 
Angerat, GAG tyes Satpova aipnoerGe, 6171.) Proclus says neatly that 
the peculiarity of Plato’s terminology is that he distinguishes between +o 
ep’ nytv, ‘ what is in our power’, ‘ what we are free to do’, and ro éxovctoy, 
giving the latter name only to what is good, because no one would wish 
for what is bad for him if he really understood that it is bad for him. 
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Hence when Plato says that the bad man acts axwy, he does not mean 
that the choice of evil is not éf yyiv, ‘a thing which depends on us’, 
‘ a thing for which we are answerable’; he only means that it arises from 
mistaking a bad thing for a good thing. Aristotle and mankind generally 
use 10 éxovotov and ro ép ypiv as synonyms. Wrong choice is therefore 
really dxovotoy in Plato’s sense of the word but really éxovovoy in 
Aristotle’s sense. (/n Remp. ed. Kroll ii. 355 mAnv ore xar avrov ovx 
€ort TO éxovatoy Kai To ép’ Hiv Tavrov’ aAAa 70 pév exovorov éy povors eoriv 
Tos ayabois, eirep dxovovos kai aBovdrArTos 6 TaV Kaxav Bios’ ep nyt Sé Kai 
Gro Tav npetépwv aipécewv Kai Ta apaprnpara. Kai yap Tatra aipovpeba 
wai EXcuevot mparropev, GAAG dt dyvotay. ef ovy Ta duaprynpara axovow 
pe, dv rais aipécerw 5¢ nov éort wai tavra, mayra pev ta éxovora Kat 
aipera dirovbey tort, ov mavra 5€ 7a aipera Exovora.) 

87 b 7-8. duyety pev . .. édetv. A plain allusion to the Orphic (?) 
formula (Demosth. de Corona 313) épvyov xaxody, etpov dpevov; ‘ Bane is 
fied ; bliss is sped’. 

87 b 8-9. tpdos d\Xos Adywr. T. pulls himself up short because he is 
diverging into a Adyos zporperrixds, in fact ‘ sermonizing’. 

The whole of this section suggests a general observation. The line 
taken by T. in philosophy is an attempt to graft Empedocles on Pytha- 
goras. Now the psychology of Empedocles was definitely what we should 
call ‘ materialistic’. He laid it down that ‘ we think with the blood round 
the heart ’, and that the character of our thoughts and feelings at any time 
depends on the proportion in which the four ‘roots’ are mingled in the 
body and particularly in the blood, where they are all mixed up together 
in minute parcels, exactly as T. has also said. (Fr. 105, R. P. 1784 ai- 
patos’ tv reAdyecot TeOpappérvn avrBopovros, | TH Te vonpa padtora KiKAr- 
oxera avOpurracww’ | alua yap avOpuros mepixdpdioy éore vonpa, Theo- 
phrastus, de Sensu 10[Doxogr. Graec. 502 = R.P. 178] 86 xair@ aipare 
partora ppoveiy' dv rovTw yap padurra xexpacGat [dori] ra crotxeta Tay 
pepov, Fr. 106 ap. Aristot. de Anima T, 4278 21 ff. = R.P. 177 wovwep xa 
"EprredoxAns eipnxe’ “ rpos mapedcy yap pyres adferat avOpurracw”, xai ey 
GAAors ‘ ev odiow aici | cai rd ppovety dAXoia wapicrarac”.) These ideas 
seem, indeed, to have been already growing up in Pythagorean circles as 
early as the time of Parmenides, for he represents the men of science 
criticized in the second part of his poem, who can hardly be any one but 
the Pythagoreans, as holding that ‘ thought comes to men as it finds the 
condition of their limbs, for a man’s thought is that of which there is most 
in him’ (Fr. 16 = R.P. 128 as yap éxaoror éya xpacw pedXewv trodv- 
awrayxtwv, | tas véos avOpuract mapicrara’ To yap aro | éorw rep 
dpovée pedéwy hots avOparoaw | cal racw Kai ravri? 7d yap rAéov éari 
vonpa.) This is a simply materialistic point of view; it makes our bodies 
the actual subjects which perceive and think, and leaves no room for such 
a yvyy as T. has been describing in the earlier part of the dialogue. It 
was an error of principle to amalgamate this doctrine with the old Pytha- 
gorean belief in the unitary and immortal soul, and the error bore its 
fruits. In the Phaedo we find that Cebes and Simmias, who had been 
disciples of Philolaus, have come to believe that the ywvyx7 is just the adppovia 
or xpaors of the constituents of the body, and Socrates’ chief difficulty in 
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persuading them of the immortality of the soul is that he has first to refuze 
this doctrine. Echecrates is also a Pythagorean of Phlius—his name is 
in the list given by Iamblichus—and he, too, says that the doctrine had 
always greatly attracted him (Oavpaoras ydp pov 6 Adyos OvTos drTUap- 
Bavera xat viv xai dei, Phd. 88 43). Thus it is represented by Plato as 
the current theory of the youngest disciples of the Pythagoreans at the end 
of the fifth century, and we know that it was upheld by Aristotle’s associate 
Aristoxenus of Tarentum, who had been intimate with the Pythagoreans 
of the fourth century. Timaeus retains the old beliefs in the incorporeal 
and immortal soul, as Socrates did, but his reduction of all mora! defects 
to physical causes can hardly be anything but a consequence of the same 
influence of Empedoclean biology which led to the assertion that the soul 
is the dppovia of the body. The doctrine of this section is, as we have 
seen, really quite inconsistent with all that we have been told about the 
wuxy until we reach 86 b, but the inconsistency was bound to arise wher 
two such incompatibles as Pythagorean religion and Empedoclean biology 
were flung together. Personally, no doubt, Timaeus and others went on 
sincerely holding as a religious faith views which their own biology con- 
tradicted, and the incoherence is rightly put by Plato into his picture. 
(See EGPA. 295 and art. PyrHacorganism in LRE£.) 

87¢1—89 d1. 1d Sé rodTew. . . épebiotrdov. We pass now to general 
practical directions for remedial treatment of the defects we have con- 
sidered, rules for the hygiene of body and soul. These may fairly be 
considered as a contribution to medicine and psychiatry, so that in giving 
them T. is not entering on rporos dAAos Adywy, the ‘ protreptic ’ or ‘ser- 
monizing ', as he feared he would be if he had not cut the moralizing of 
87 b short. In the main his rules of bodily and mental hygiene agree 
with those of Socrates in the Repudlic ; they demand the same combination 
of povotry with yupvacricy, with just that slight additional stress laid on care 
of the body that we should expect in a distinguished member of a medical 
school. But since the foundation of the whole treatment of povotxy and 
yupvacruxy in the Repud/ic is Pythagorean, Timaeus must not be sup- 
posed to be indebted to Socrates’ recent report of his conversation with 
Glaucon and Adimantus ; he is still speaking as a representative of the 
school to which he belongs. 

87 C 3. Sixacdrepoy. Not as A.-H. takes it ‘more appropriate to our 
theme ’, viz. the ordering of things for the best by God, but in a more 
general sense, ‘it is right (vauf mieux, as M. translates) to ‘let our minds 
dwell on good rather than on evil’. The reason is that the mind takes 
the impress of that which it contemplates. To dwell in contemplation 
on the ‘ seamy side’ of things makes the mind itself baser. 

87 4-6. wavy 8)... Oerdov. The connexion of thought is that the 
‘good ’ is always also the beautiful, and the beautiful is always the well- 
proportioned ; disproportion is the secret of ugliness. But of all pro- 
portions the most important is that of a body to the mind whose vehicle 
and instrument it is, and of all disproportionateness the worst is dispro- 
portionateness between these two. The whole of our life ought therefore 
to be carefully regulated with a view to making the body an adequate 
instrument for the mind. 
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87 c 6-d L. oupperprav S¢... ddoyiorws gxopey. The ‘lesser cup- 
perpias’ mean in particular the ratios which determine the melodic progres- 
sions.of the &a reoodpwyv, 5a mrévre, Sta racav, which were the discovery of 
Pythagoras. They are called ‘lesser’ chiefly, I take it, because they are 
so simple and can therefore be expressed by low numbers; the series 6, 
8, 9, 12 gives them all. T. means that the proportions on which the 
right adjustment of body to mind depend could also be stated in numeri- 
cal form, but they are less elementary, they would need a greater number 
of terms for their expression, and the terms would be much higher in- 
tegers. Hence we have not succeeded in working the sum (dAoyiorws 
éxopev). The general point of view is the same as that of Socrates in the 
Republic, but Timaeus lays more stress than Socrates, who was speak- 
ing with a rather different purpose, on the purely ‘hygienic’ value of 
bodily regimen, Due proportion of soul to body is desirable (d 1-3) 
‘with a view to health and disease ’, for its hygienic effects, no less than 
‘ with a view to virtue and vice ’, for its moral effects. 

87d 4-8. Sr uxty... épacpidrarov. T.’s thought is that proportion 
may be disturbed in either of two ways. The body may be too flourishing 
and vigorous for its mind—one thinks of the immortal Porthos—and then 
you get the robust stupid fellow with a great deal of superfluous carnality, 
the kind of man aimed at by the saying that excessive physical robustness 
is incompatible with spirituality, a truth exaggerated by Pascal when he 
declared that ill health is the most appropriate condition for a Christian. 
Or the soul may be too vehement and eager for the feeble body, the case 
described in Dryden’s famous lines about Achitophel. 

The whole {gov, the complex of body and mind, is not xadov in either 
case; the disproportion between the mind and its body is too glaring. 
Porthos is amusing and Shaftesbury or William III may be impressive, 
but to the critical eye there is something wrong with both types. The 
value of daily care of one’s diet, sleep, exercise (the recognized depart- 
ments of yupvacrix7y), is that it minimizes this disproportion. 

87d 4-5. doGevdcrepov xai EXarroy efS0s. The comparatives must not 
be rendered ‘ feebler ’, ‘smaller’, as though the ‘ greatness’ or ‘ vigour’ 
of a mindand a body could be expressed as magnitudes of the same kind; 
the meaning isthe common one ‘ feebler ’, ‘smaller’ than ought to be the 
case, ‘too feeble’, ‘too puny’. The use of eZdos here is perhaps the best 
example in Plato of the employment of the word to denote quite definitely 
a ‘body’. For further examples see my essay on the uses of efSos and idéa 
in Varia Socratica. 

87 e 1—88 b §. olov ody... dvawepyd{ovrar. An argument @ fortiori. 
If a disproportion between one part of the body and another has serious 
consequences (as it is assumed every one will admit), how much more 
serious must be the consequences of the peyiory dyerpia, disproportion of 
mind and body. 

87 @ 1. bwepoxedds. To have the legs too long for the trunk, or to 
have any similar want of physical proportion (irépefw, ‘abnormal de- 
velopment’ is internal accus. with duerpoy dv; for the implied sense of é£ts, 
‘ relation’, cf. Euclid’s definition of Adyos, ratio, as dvo peyebav Spoyevav 
7 Kara wydudryta ova cxéeos, Elem, v, def. 3), not only is aicxpoy (‘ un- 
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sightly ’) but causes fatigue (xorous), awkwardness (owdopara), and acii- 
dents (xrwpara) dia ryv rapadopéryra, because it (the undue length of the 
man’s legs) makes the man ‘ sprawl’, and so is positively injurious. Ot 
course, then, disproportion between mind and body will be much more 
seriously injurious than such a thing as disproportionate length of leg. 

87 e 6—88 a 7. ds Srav ... woet. T. first considers the precise 
case of Dryden's Achitophel. A soul too fiery for its body (cepith‘pus, 
88 a 1) actually ‘ frets ’ (8:awetcouca) the body into disease, or wears it out 
(xararynxec) by excessive application to study (the case of Browning's 
Grammarian), or again overheats it and causes dangerous chills (je‘pare 
érayouoa) in the excitement of argument and controversy. As to énpooa 
xai tdia (a 4), the first case contemplated is pretty clearly that of a woAurixes 
who catches his death by overheating himself in debate ; he makes a great 
speech, but the effort kills him. The idé plainly refers to eager and 
vehement épides carried on in the philosophical schools. We must re- 
member that Timaeus is a contemporary of Zeno. 

88 a 5. cadederx. The overwhelming MS. authority is in favour of the 
variant Aver, but caAevee must be right for (1) Ave is much too strong 
a word. One is not usually brought to ‘dissolution’ by getting over- 
heated in a scientific argument. Legend, indeed, ascribes the death of 
Malebranche to a chill brought on by such an argument with Berkeley, but 
Malebranche was already an infirm old gentleman of eighty. And (2) the 
source of corruption is obvious; it is the mere omission of the 3A of 
caAeve after the 2A of zotodoca. The dirovexos or diAcriuos is only the 
second-best type of man, hence the introduction of the xai durovexias is 
an urbane criticism by a Pythagorean on the Eleatic critics of his own 
companions. It is hinted that Zeno and his imitators ‘talked for victory’ 
and 80 were not quite entitled to reckon as ¢@uidocogdor. Zeno himself is 
made to admit that the charge was not without foundation and to plead 
youth as an excuse at Parmenid. 128d 6 dca rovavryy bn prrdovixtay tro veo. 
OVTOS EO eypady, Kal TiS avTO ExAabe ypader. 

88 a 6-7. rev Aeyoudvey... mover. The average practitioner ‘lays 
the fault on the guiltless’, i.e. he lays the blame for the chill which proves 
fatal on his patient’s body, whereas he should lay it on his undue and un- 
philosophical ‘ heat’ of mind or temper. This must be the meaning, and 
for this reason the reading of F W in a7 ra dvairea should be preferred to 
ravayria Of A and Y, and apparently all editors before Bt. Soul and body 
are not évayria, like Gepyov and yYuxpov, or Aevxoy and péAay. ‘ Oppo- 
sites’, Aristotle says, are ra re py Suvata Gua To avrTo wapeiva tov drade- 
povTuv Kata yévos, Kai Ta twAEioTov dtah€povta Tov év TH AUTO yever... Kai Ta 
mActorov Stadh€épovta Tay vro THY auTnV OUvapuy, Kai oy 7 Stadhopa peyiorn } 
aTAGs 9 Kata yévos 7 Kar eldos (Met. A. 10188 25-31). The only one of 
these senses which fits the case of soul and body Is the last, but it will be 
noted that where Plato is concerned to prove that the d&adopa of soul and 
body is peyiorn (as at Phd. 79 a—80a), he never calls soul and body 
évavria. His language always conforms to the principle laid down by 
Aristotle that there is no évavriorys between terms which fall under the 
category of ovoia (Cat. 3524 tardpye de rais ovcias kat TO pydey avrais 
évavriov eivac), and both cama and Yuyy on his view belong to this cate- 
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gory. rdvavria ought therefore to have been seen from the first to be 
a corruption, and the reading avairia enables us to restore with confidence 
just the sense we need. 

88 a 7-8. oipd te... ydvntar. This is the second case of the great 
and Justy body with no mind to speak of. Note the use of d:répyvyov in 
the sense of ‘too great for its soul’, ‘ being beyond its soul’. For this 
sense of imrép in compounds cf. Plato’s own words trrepovpayios (Phaedrus 
247 C 3), ‘ beyond the otpavos ’, trépperpos Laws ix. 864 d 4 yp trepperpw 
ouveyopuevos, and the imitations of these formations by the later Platonists, 
such as trepovows. All these formations are strictly parallel. The 
supreme evil, in this case, is that there are two hungers, that of the body 
for food and that of the soul (the ‘divine in us’) for its ‘bread from 
heaven ’ wisdom, and when the body is huge out of proportion, its appe- 
tites get all the satisfaction and the soul is starved, and so grows ‘deaf and 
dull’, One’s time is so much taken up with eating that none is left in 
which to learn and think. 

88 b 5-c 1. pia 8) curnpia... by. The ideal, then, is that mind 
and body should be ‘in equipoise ’ (icoppézw), should balance one another. 
Then, on the theory that health is icovoyin, you will secure the health 
of body and mind at once, the health of the whole man, The stress laid 
on tyiea is historically right in the mouth of a Pythagorean, since the 
conception of the mens sana in corpore sano goes back to them. Com- 
pare the well-known stories that they used tycave, instead of the customary 
xaipe, a8 a greeting in their Jetters (as Plato uses ev rpdrrev in his), and 
that they engraved their seal-rings with the ‘star-pentagon’ or ‘ pentacle ’ 
as a symbol of tyiera. dpvvopevw, b 7, means no more than vicissim and 
goes closely with yiyvno Gov icopporw, ‘ that each may be equipoised against 
the other ’, or, as A.-H. happily turns it, ‘that they may be a match’ for 
one another. 

88 c 1-d 1. rdv 8} podxparixdy .. . elS0s. Hence the necessity for the 
sedentary student to keep his body fit by yupvaorucy and for the man who 
leads a physically active life to cultivate his mind, if the desired equipoise is 
to be attained. This involves the combination of povowy with yupvacrucy 
advocated by Socrates in the Aepfud/tc, but the point of view is rather 
different. BothS. and T. dwell on the point that exclusive devotion to 
either way of life produces only a ‘half man’, but Socrates is further 
moved by ethical considerations, of which T. says little, and political con- 
siderations, of which he says nothing at all; T. is primarily concerned 
with psycho-physical hygiene and its rationale, and he has not in mind the 
importance of creating an army which shall be at once devotedly loyal and 
professionally skilled. 

88 cI. paOnparidy. Observe that T., as a Pythagorean, assumes that 
mathematics, ra paPypara, are the supreme intellectual occupation. Plato 
would have said dtaAexrixy, the science which reveals ‘ the one in the many 
and the many in the one’, if he had been speaking from his own point of 
view. But to Timaeus ‘dialectic ’ would mean, if anything, the charac- 
teristic method of Zeno and the Eleatics which he has already disparaged 
in 88 by the contrast between padyoes cai Cyrnoes and payar di’ épidwr. 
That Plato ever abandoned the claims made in the Repudlic for ‘ dialectic ’ 
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isa mere fadle convenue. Every member of the Supreme Council of State in 
the Laws is expressly required pos 70 by dreiyerPar ywovat re, Kai yrorma 
mpos éxeitvo cuvrdgac Oa wavra. Tuvopura, and we are told that there is no 
dxpiBeorépa axes Gea te wepi Stovoty Grwovv 7 TO Kpos pay idéav éx Tov 
woAAwy Kai dvopoiwv Suvaroy elvas BAérew (Laws xii. 965 b g—c 3). This 
means that the rulers in the Zaws, no less than in the Repudlrc, are to be 
SiaXexrixot. Ina2z davoia is simply ‘ with his mind’, dutvora being perhaps 
the commonest ordinary Attic prose word for ‘ mind’, when the older Jonic 
word yrwpyn had gone out of fashion. The distinction drawn by Socrates 
in Kep. vi between didvora and vonors is peculiar to that passage and later 
commentaries directly inspired by it. 

88 C 9-4. Tév re ad copa émpehGs wAdtrovra, This is the counterpart 
to the case of the sedentary student. A man who is ‘ carefully moulding 
his body’ must keep his mind from inertia by giving attention to ‘music 
and ¢urogodia in general’. This, too, is Pythagorean, if the statement 
that ‘ philosophy is the highest music’ quoted at Pd, 61 a 3 is Pythago- 
rean, as it seems to be. (See Bt. n. in loc., EGPA.S 97-9.) The conclu- 
sion of the sentence seems to show that T. is using the word duArdogodia 
as it is used in the Phaedo for the redemption of the soul from the vices 
it has contracted while in the body, not in the Platonic sense in which 
thorough search for first principles of any kind is ¢utocodia. (See art. 
PYTHAGOREANISM in ERE.) 

For the meaning of capa wharrey, ‘to mould the body’ by regimen and 
exercise, cf, Rep. ii. 377 C2 Tovs iy éyxpiévras meicopev Tas Tpopous Te Kai 
pyrepas Aeyew Tous Taaiy, Kat wAaTTew Tas Yuyxas alrov Tots pudors rolt 
padAov 7) Ta Gwpata Tais yepoiv, where the reference is to ‘ massage . 
There is another instance, as I believe, of the same expression at P2d. 
82 d 3 éxetvot ols Te péAer THS Eavrav Yuxys DAG py cwopare (SO B, owpara 
B* T W) sAdrrovres (oor. Bt. here writes cdzan, a reading which com- 
pels us to take cwyare with (aon, ‘live for the body ’, a harsh and unusual 
phrase. I believe we should read cwyara with TW. The philosopher is 
being contrasted with the afhie/e who lives rapa wvarrey to make his body 
fit. The philosopher is a ‘ spiritual athlete ’. 

88 c 6. xexA‘joba. Most editors substitute xcexAnoerGa restored from 
one inferior MS. by Bekker. The change should no/ be made, since 
peAXdw followed by a present infinitive is just as good Attic as péAAw fol- 
lowed by a future, and in meaning xexAnoGas here has the force of a pre- 
sent, ‘to bear the name of’, like re@vdva:, ‘to die’. In Apology 30Cc! 
we have from Plato himself ot& ef péAAw wodAAdKas reOvdvar, ‘not though 
I should risk dying many times over’, an exact parallel with pedro 
xexAno Gat. 

88 c 7-8. 1rd Tod wavrds ...elS0s. ‘In imitation of the Jody of the 
universe.” The meaning is explained immediately to be that by proper 
exercise of the different uépy of our bodies we assist the human body to 
keep up that combination of unlikes within it which, as we have already 
been told, is effected by the vibration of the trodoyy and counteracts the 
tendency of the ‘roots’ in the great xdapos to be sorted out into four 
homogeneous aggregates. The parallel is a piece of pure Empedo- 
cleanism. 
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88 d 1-4. Tou ydp owpartos . . . Tév xinjoewr. The sentence is so 
worded that the effects of the various agents, internal and external, on the 
body are made to correspond to the four ‘ opposites ’ which play the most 
prominent part in the earliest cosmologies, Geppov, yYuxpov, Enpov, typor. 
The distribution of these ‘ opposites’ between the internal agents and the 

external suggests that here, at any rate, the air (which enters the body in 
respiration) is identified with 78 yuypov, and that earth and water are the 
Enpdv and typov. diwAero must be taken as a ‘timeless’, not as a ‘momen- 
tary * aorist, ‘ he is (regularly) destroyed ’, since it is not true that cessation 
from exercise and passive surrender to the action of the ‘elements’ brings 
sudden death in its train. 

88 d 6. rpoddy nai nOhyyy. There is a playful point in recalling the 
epithets of the universal jxodo0y7. Nurses notoriously kcep shaking their 
charges up and down and dandling them by way of keeping their bodies 
right, and the vibration of the d:rodoyxy, the r:Oyvm yevéoews, is playfully 
likened to this dandling. Cf. Laws 790c5, where Plato commends the 
practice and says that infants ought never to be left quite still ; they should 
spend day and night as though they were always at sea, ‘rocked in the 
cradle of the deep’. T. would have adults reach the same result by 
appropriate physical exercises. 

88 e 1. dpdvyta. Again the word means ‘balances’, ‘compensates’ 
(lit. ‘counters ‘) the movements to which he is passively subjected by 
compensatory voluntary movements of his own. But for the vibrations 
of the iroSoxy the frame of things would disjoint. The same thing would 
happen in the puxpos xéopos Of a man who took no exercise and followed 
no regimen. 

88 € 3. xard ovyyeveias. St., M., A.-H. connect the words with eis 
raf xataxoopy, taking them to mean ‘according to their affinities’. 
But surely, in the mouth of T., who had never heard of ‘chemical affi- 
nities ’, particles of fire are ovyyevy only with particles of fire, and so on. 
Thus we shall get the very opposite of the sense required. The object of 
the yupracia is precisely to prevent this sorting of ‘ like to like’ and to keep 
unltkes together. It seems to me that the position of the words is due to 
‘ hyperbaton ’ and that they go with zAavwpeva, the sense being that we 
are to bring into ordered relations with one another the ra@ynyuara and pepy 
which ‘are wandering over the body according to their affinities’ for 
their own kind. 

88 e 4—89 a1. od dyOpdv . . . wapéfea. The words are meant to 
recall Empedocles’ name for the movement of unlike ‘ roots’ towards one 
another, which, when it prevails, reduces the xoopos to a single compact 
mass, diXia OF didorys. T. iS as good as telling us that his conception of 
the life of the ‘greater’ and the ‘lesser’ worlds as alike dependent on 
a pair of opposite and compensating tendencies comes to him from 
Empedocles. If he had meant to speak of anything like ‘chemical 
affinity’ of one element for another at e 3 above, it is hard to say what 
word he would have found available for it but @Aca, and here, where he is 
speaking of the combinations of unlikes, he does express the idea by the 
words ¢iAov rapa didov. This seems to me in favour of the view I have 
taken of the construction of the clause ra re wept 7d GOpa .. . pos dAAnAa. 
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89 aI-d1. rév 8 ad nivicew... dpefiordor. Remarks on the prin- 
ciples of bodily hygiene. There are three ways of producing the right kind 
of motions in the body, (1) active yupyacia, (2) passive yupvacia by 
voyaging in boats, riding in carriages, and the like (cf. the now antiquaicd 
phrase ‘to take carriage exercise’), This, too, shakes up the contents of 
the body and produces the right and healthful kinds of internal motion. 
(3) The violent purgation of the body by drugs of various kinds which 
clear it of its morbid accumulations. The last is only to be adopted in 
cases of urgent necessity. As a general rule, one should avoid drugs, 
follow sound rules of hygiene, and leave minor disorders to the vzs_ medt- 
catrix nalurae. Thisis in full accord with the theory and practice of the best 
fifth-century medicine which relied mainly on dara, proper regulation of 
food, exercise and sleep, and little on drugs. It is also what Socrates has 
in mind in Repudiic iti, when he denounces the valetudinarian and ex- 
presses a preference for the working-man who has no leisure to pursue a 
lengthy ‘cure’, and only goes to the doctor for a prescription when he abso- 
lutely must. Socrates indulges in a comic passion of sham fury against the 
malade tmaginaire which has oddly been decried as heartless by the majority 
of critics, but he means neither more nor less than what Timaeus says here. 
Active exercise is best, because in it a man Is moving Azmself, and imitat- 
ing most nearly the behaviour of the yuyy and the otpaves. Purgatives 
(and this means a// ‘ doctor’s stuff’, since all drugs are intended to clear 
the system of something) are worst of all, because the body asa whole is 
not being exercised; only certain parts are moved and they are moved 
in an unnatural way. 

89 a 4. xeipdvou tod owdpatos. What T. dislikes is that a man should 
just lie in bed, swallow an emetic or the like, and wait for it to act. 

89 a 6. cvordcewy. The word is used here to denote the process 
antithetical to xad@apots. xdafapors removes the unwholesome and super- 
fluous, ovoracis brings firmly and compactly together constituents which 
ought to be united. The one is a liquefaction, the other a solidifica- 
tion. Hence L. and S. s.v. overaois should have given the reference to 
this passage under B. ii. 4, not under A. 1. Ast, quoting the words s. ze. 
in his Lexicon Platonicum, rightly renders ovordcewy by restitudionum. 
An exactly similar phrase is Laws vi. 782 a 5 woAewy ovotdces Kai POopas, 
‘consolidations and dissolutions of cities’, i.e. ‘the rise and fall of states’, 
and not very dissimilar are overaows voowy and trys wepi ta vooypara 
ovotracews, ‘morbid formations’ in b 5, c 4~5 infra. Tr. ‘of all ways of 
purging and reforming the body ’. 

89 a 7. 4 8d trav aiwpjoewy. This does not refer to exercise in a 
swing, but, as M. saw, to the oscillatory motion you get if you take a drive 
or go on the water ina boat. The ve after xard belongs to the following xai 
and is only separated from it by the common ‘hyperbaton’, Tr. ‘the 
vibratory motion of a sailing ship or any other kind of conveyance in 
a vehicle which is not fatiguing’, Any up-and-down motion is an aiwpyais. 
See Bt.’s note on Péd. 111 e 4. 

89 DI. opddpa wore dvayxaLoudvw. That is, T. would admit the value 
of a purgative in an attack of severe constipation, or of an emetic when one 
has taken a dangerous substance into the body, or in attacks of an ‘acute’ 
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disorder, But they should not be used without such special necessity. We 
see from numerous allusions in the Hippocratean corpus that the Greeks of 
the fifth century were accustomed to ‘ purge themselves ’ by violent emetics 
and aperients periodically as a hygienic precaution. T.’s objection to the 
practice has its parallels in the Hippocratic writings. Thus the zepi d:acrys 
irycewws Warns its readers against too free a use of these methods, though the 
author, unlike T., believes in a sparing employment of them as a prophy- 
lactic. Kiihn i. 619 roto 5¢ évéroure ypy Kal Toot KaTaxAVvo pact ToOITL THS 
xowWins (/avements) ade xpeer Oar. ef unvas Tovs yenpeptvors enue... . Tay 5 
7 OdArros, Toit KaraxAvo pact xpéer Ga: (the reason being that we want to get 
rid of $A€ypa. in the winter, but of yoA7 in the hot weather). Directions are 
then given for the making of both emetics and /avemeni/s and the prepara- 
tions for using them, according to the peculiarity of the individual's constitu- 
tion, and special regulations for the cases of women and children. The tract 
is meant, in fact, to be used by an intelligent man for the regulation of 
his own health. From the expression (i. 621) datis 5¢ etwhe rod penvds Sis 
éfenéew we see that there was reason in complaining of the abuse of such 
practices as Timaeus and Socrates both do. Their contemporaries pretty 
clearly ‘ physicked themselves’ too much, and this explains S.’s pretended 
impatience with such practices in Ref. iii. In wepi dairms 7 (Kiihn i. 710) 
the reader is recommended to use emetics two or even three times a month 
throughout the winter and to employ three days in getting back to his 
regular diet (the ovoracrs after the xd@apors). Since at i. 708 the writer 
has explained that his rules are intended for the benefit of ordinary men 
with daily work to do, Socrates’ proposal to take the working-man as 
the standard in this matter is by no means so ‘ Spartan’ as it seems. S. 
is assuming the existence of such manuals for self-treatment as wepi Stairs 
tyres and wepi d:atrys y. T. objects to even a moderate employment 
of emetics and purges as a regular practice. 

89 b 3-4. doa ph peydAous exer xivSuvous. This is inserted to per- 
mit of forcing nature's hand in the case of a really dangerous ‘acute’ 
disease. 

89 b 4-d I. waoa ydp cictacts ... épefiotdov. Just as the ‘triangles ’ 
in an animal’s body are constituted to hold out against wear and tear for 
a certain time and no longer, so that, apart from accidents, the average 
duration of life is fixed for each species, and the length of an individual's 
life is similarly fixed by his constitution, so a disease runs through a certain 
natural period and ends by working itself out of the system. It is dangerous 
to interfere with this natural period by employing violent medicines to hasten 
or retard it, and the thing should only be done in cases of downright 
necessity. In general we should trust to d¢acra, intelligent regulation of 
exercise, food, sleep, temperature, air, and not to the operation of powerful 
drugs, a point of view to which medicine has happily come back again. 
It is useful to compare with this passage the tone and method of such works 
as the Hippocratean mpoywworixa and wept diairns ofewv. 

89 b 7. Tou te yévous ovpwavtos. This might conceivably mean what 
A.-H. takes it to mean, that ‘ species ’ last for a time and then disappear. 
As for his question about the cause of this disappearance of whole species, 
one might recall what is said in the famous passage of the Repudlic viii. 
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546. If it were clear that T. is alluding to the disappearance of species 
at all, we might find the cause in the begetting of offspring oi« & 
Séovrt. I believe, however, that he is not thinking of anything of the kind. 
There is no suggestion of the perishability of sfeczes, an idea not so 
familiar to the Greek mind as it is to ours. What is meant is that there 
is a fixed average length of life for the tdrorduals of each species, and 
there is also the further fact that the probable longevity of a gzzven indi- 
vidual—his ‘ expectation ’ of life—depends on congenital constitution. (So 
correctly Fraccaroli.) T. only means that the individuals of some species 
live, on the average, longer than others. Dogs arein old age at fourteen, 
men are not, and men are oldat eighty, giant tortoises are not. Ay the 
‘triangles’ in a man hold out Jonger than those in a dog, and those in 
a great tortoise longer than those in a man is just the sort of thing we can- 
not explain. We do not see why it is ‘best’ that some lower animals 
should live longer than ourselves; we have to accept the brute fact, and 
it is an example of what was meant by calling the world the work of God 
and avayxy. Late writers assert that the Pythagoreans saw some deep 
significance in the fact that 70, the product of the érrds and the dexas, is 
the ‘natural term’ of man’s years. (Cf. Macrobius im Sommrum Scipionis 
I. vi. 62-4, Proclus i Alcibiadem I, Creuzer, p. 196.) The notion was pre- 
Pythagorean, since we find it in the well-known lines of Solon on the suc- 
cessive ‘ages’ of life (Hiller-Crusius, Solon Fr. 27), but we may feel sure 
that the school would from the first accept a doctrine which would appear 
so striking a confirmation of their views about the biological importance of 
numbers. Hence it is probable that it is this fancy that a human life is 
a decade of ‘ weeks of years’ which T. has in his mind. 

89 c g. of Biov A W PY, of Biou F. With the better attested reailing 
Biov is internal accus. with Biwn ay, with the other Biov has to be taken 
as depending on eis 76 wépav. The former construction seems to me the 
more Platonic. 

89 C 5. wapd Thy eipappdvyy. cipapueévny is adjectival; supply xepic- 
Sov or potpay. If you administer a drug too early or too late, not at the 
opportune moment, you ‘spoil’ things, and the chance is that what woud 
have been a light ailment may be turned into a serious one. Careful direc- 
tions about choosing the right time (xa:pos) for the application of remedies 
are laid down, e.g. in Hippoc. arepi d:airns df€wv. Cf. op. cit. 20 (Kiihlewein 
i. 118) xatpov d€ trys docs Tov pudyuaros tovde padiota puvAdooed bax Kar’ 
dpxas xat dca mwavros tov voonparos... Kai vouitey péya dvvacGa ror 
Kaipov TovTov éy maayot That vovcowt, ody AxioTa Se ev thow dLeiyow. 
padtora 5 éy ryote padAov wuperwdeow. The same work is full of illus- 
trations of the principle T. goes on to lay down that diseases should be 
treated by za:daywyia, ‘gradual’, not by sudden and violent methods. 
They must be ‘humoured, not drove’. The standing epithet for this 
gradual treatment in the Hippocratean wnitings Is éx zpocaywyms. 

89 c 8. nab’ Scov Gv 7G Tw cXod}. A qualification of the ule. Your pro- 
cedure should be as gradual as the case will allow. The ris is the patient. 
If you are treating an artisan, a tradesman, an active politician, your patient 
will not have unlimited cyoAy to expend on his cure, as Socrates says in 
the Republic, and you must ‘ cut your coat according to your cloth’. 
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89 d 1. naxév Sdcxodorv, a ‘stubborn’ complaint. 

Pythagorean origin of the theory of the combination of ‘gymnastic’ and 
MUSIC. 

There can be no doubt that the Pythagorean society was interested from 
the first in medicine. We should expect this from the mere fact that its first 
home was Crotona where, as we learn from the tales in Herodotus about 
Democedes, the Greek physician of Darius, there was already a medical 
school of high repute. Alcmaeon, the most eminent man of the school, 
is said by Aristotle (JZe/. A. 986% 29) to have been a young man in the 
old age of Pythagoras, and he dedicated his book (D.L. viii. 83) to 
Brontinus, Leon, and Bathyllus. Brontinus (or Brotinus) and Leon are 
both included in the catalogue preserved in lamblichus’s Lz/e of Pytha- 
goras (V.P. 267) as Pythagoreans from Metapontium, and a certain 
Bathylaus of Posidonia, who may well be D, L.’s Bathyllus, is also men- 
tioned. Theano, wife of Brontinus, is also named among the Pythago- 
rean ladies. Iamblichus has preserved a mass of stories, which appear to 
come from the works of Aristoxenus about the Pythagorean ‘life’ and 
‘ doctrines’ (dwrodaces). Most of the matter will be found conveniently 
excerpted in /r. d. Vors!® i. 361-72. According to this account ‘the 
Pythagoreans honoured among the sciences not least music and medicine 
and divination ...In medicine they paid most attention to the branch 
which treats of regimen (7d Siatryrixdy eidos), and were exceedingly accu- 
rate in this part of the subject. First they tried to discover indications of 
the proper proportion of food, drink, and sleep (onpeta oupperpias moray 
T€ Kai oitiwy Kai dvaravoews). Next they were about the first to attempt 
investigation and prescriptions about the actual preparation of viands 
(wept aitns THs KatacKxevns Tov mpoapepopévwv), They also paid more 
attention to cataplasms than their precursors, but gave less approval to 
drugs (ra 82 wepi ras pappaxeias Hrrov Soxipalear), ...and least of all to 
‘surgery and cautery. They even used charms (rats érwdais) against some 
indispositions. Further they held that music greatly promotes health if 
employed in the proper way (xat ryv povoiuny peyada ovpBarrAcoOar pos 
tryctay, dy Tis avr xpyrat Kara Tovs mpoonKovras Tporous). And they used 
selected passages of Homer and Hesiod as restoratives for the soul (xpos 
éxavop0wow Yvyav)’ (V.P. 163-4). Iamblichus tells us that it was a 
Pythagorean rule, after their morning studies, to ‘pay attention to their 
bodies. Most of them engaged in anointings and races, fewer also in wrest- 
ling, and some moreover in swinging dumb-bells (dArnpoSoAéa) and exer- 
cises for the arms (xetpovopia)’ (ib. 97). Pythagoras is even represented in 
the late Lives as having trained competitors for the great games, but as the 
story was that he made a new departure by training them on beef instead 
of a vegetable diet, we are probably dealing here with a distortion of truth 
by Aristoxenus, who was anxious to cover up what he thought ‘super- 
stitious ' in Pythagoreanism. (See Art. PyTHacoreanisMin ERE.) Still, 
when all allowances have been made for the ‘ tendencious ’ misrepresenta- 
tions of Aristoxenus, we cannot reasonably doubt that the general account 
of the attention given by the school to hygiene and the way in which they 
combined music with the Scasryrixoy eldos of medicine to produce a sound 
mind ina sound body is historical. The remark quoted by an anonymous 
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writer from Aristoxenus that of Iv@ayopixot xabdpoa éypavro rou pa 
cwparos dia THs larpicys, THS 5 Yuyns da rs povorens (Mr. d. Vors i. 
362) does not do them full justice, since the povoiy was supposed to act 
on the body as well as on the soul. Timaeus, then, is in strict agreement 
with the known principles of his school, and Socrates’ combination of 
povoixn and yupvacrucy as well as his disapproval of constant recourse to the 
physician and his drugs in the Repudiic clearly come from the same source. 
89 d a—90 d 7. xai wepi pev... rov dwetra xpdévov. Hygiene of the 
Soul, This is merely sketched in the barest outline, because to treat it 
properly and accurately (d:" axpiBetas) would require a separate substaniial 
discourse, (It is the main subject of Plato’s longest Adyos, the Lez's.) In 
a work on cosmology, moral hygiene can only be mentioned briefly in 
a digression (év xapépyw). The main thing is that none of the three parts of 
the soul must be left to stagnate in inaction, and that their motions must be 
duly proportioned to one another, which means that the sovereignty must 
always be with that ‘divine’ part in virtue of which we are ‘like God’. 
We give this part its ‘proper motions’ by correcting the disturbance of 
the ‘ circles in the head’ prcduced by birth, so that they once more corre- 
spond with the circles in the great ovpavds and we hear the celestial music, 
and become ourselves like what we hear. What mode of life will produce 
this result T. does not say; that had, in fact, been the subject of the 
discourse he is supposed to have heard from Socrates (the Repud/sc), and 
does not belong to his own special topic, cosmology. 
89 d 4. 6$ abroé. This is, no doubt, the correct text and yields 
a proper sense. St.’s proposed emendation in’ avrov, however, deserves 
neither the denunciation of A.-H. nor the admiration of Fraccaroli. It 
yields a possible sense, but it is an unmotived change and therefore not 
to be accepted. With the MS. text we understand atrov with d:araida- 
wyov, how a man should live ‘guiding and being guided by himself’. 
bes proposal gives the sense ‘ guiding (his body) and being guided by it’. 
Since a man following a regimen of mind and body would sometimes 
need to adapt his mental pursuits to the state of his body (e. g. not to 
undertake hard mental work when down with influenza), there is no 
absurdity in such a phrase. (St. explains that he supposes the text with 
his correction to refer to what T. had said about letting a disorder run its 
natural course.) It is more natural to understand the ‘guiding’ to refer 
to the part played by the mind in ‘ giving the rule’, the daradaywyovperos 
to the part played by d0/h body and mind in obeying it. T.’s real object in 
using the phrase is to lay stress on the point that the true regulation for both 
body and mind is self-regulation, not control by a physician or a ‘ spiritual 
director’. To understand the active participle of the soul and the passive 
of the body would be to miss a great part of his point. Strictly speaking 
the dtaraidaywyoev would be, in T.’s terminology, the ‘ divine part’ of the 
soul; the ‘ mortal parts’, no less than the body, are comprehended in the 
dtaradaywyovpevos. Even in the case of which St. is thinking, that of 
a man who lets a malady work itself out—it is the mznd, and more pre- 
cisely its ‘ divine part’, which performs an act of radaywyia. 
89 e 5. Tuyxdve. Se exacrov xwihoas €xov. For the xuwyces of all 
three ‘ parts’ cf. Laws x. 896 e 8 dye pév Sy Yuxy wavra Ta Kat’ otparor 
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Kat ynv nat Oadrarray tais airns Kujnoecw, als dvouata éorw BovrAcrOa, 
oxoreta Gas, éxtpeAcioOat, BovrAeer Gan, Sofdlew dp0as épevopeévus, yatpovaay 
Avroupévyny, Gappotcay PoBovpévyy, pucotcay orépyovoay, xrX. Here oxo- 
reoOat, érpedctrOa, SofaLev, BovAever Oa are activities belonging to what 
in the ‘tripartite’ psychology is called the Aoyorixdy, Avy and yapda 
belong to the ériOvpyrucdy, Odppos and gPdBos to the Ouyoedés. The 
division is not mentioned in the Zaws because it is no part of Plato’s 
own psychology. 

QO a 3-4. abtd Baipova beds Exdorw SéSuxey. That is, the ‘luck’ or 
‘guardian angel ’ of each of us is just his Aopworixéy or anima rationalis. 
The notion of guardian spirits comes from theogonies of remote antiquity. 
Hesiod says (Op. e¢ D, 122) that the men of the ‘golden age’ became at 
death, ‘ by the counsel of great Zeus good spirits, guardians of mortal men’ 
(rot pév daipoves clot Ards peydAov dia BovAas | éa doi, értyPdvior, pvAaKes 
Ovyrav dvOpuruwv, a passage quoted by Plato twice) and that the men of 
the ‘ silver’ race became in a lower degree paxapes, ‘ blessed’, though the 
poet regards them as living beneath the earth and not as functioning in 
our upper world as ‘angels’ (ib. 141 rot pév troyPdvioe paxapes Ovyrots 
nadéovrat | Sevrepor, GAN’ Eurns tym Kal toticw diydet), The Orphic 
belief was that every yyy was a fallen daizwv, which at the end of its 
purgatorial wanderings becomes a god or daizwy once more. (‘ Orpheus’ 
Fr. 17, &r. d. Vors.* ii. 175, from one of the gold plates from Petelia, etrety 
‘Ty mais iui xal Oipavod dorepderros, | abrap é40t yévos obpanov’ rode & 
tore xai avroi”’, Fr. 18, ib. ii. 176, on a gold plate from Thurii, xai yap éyav 
tpayv yévos OABwv evyopa eluev, | dAAG pre Moip edadpacce xai dbavaror 
Geot ddAot, Fr. 19, ib. xai yap éywr bya yévos oABiov eyopar elvat, | roway 
3 avrarére’ epywy vex otre dtxaiwy ; Empedocles Fr. 115 = R. P. 181 
éorw ‘Avayxnys ypypa, Jeav Yygiopa tradatov, ... | ebré Tis duTrAaKinot Povw 
didra yria punvy, | Netxet @ bs xaziopxoy dpaprycas éropudcoy, | daiuoves 
-.~ | Tpis pv puplas dpas amo paxdpwv adaAjoOa |... | Tay cai éyw viv 
eipt, pvyas Oed0ev xai dAnrys.) The present passage takes us one step 
further. The Orphic yyy, which is divine and immortal, was after all a sort 
of ‘subliminal’ self, quite different from the normal waking self. As Pindar 
said, it ‘sleeps while the body wakes’ (evSe wrpacacovrwy peAdwv). T. is 
expressing the view that a man’s attendant daiéuwy is his ‘rational self’. 
Socrates means the same thing when he says in the myth of Er that the 
souls about to be reborn are not ‘allotted’ to a dadzwy but choose one for 
themselves (Aep. x. 617 € 1 oby tuds Saipwv Anferar GAAG tpets Saipova 
aipnoerOe). That is, character zs destiny. Cf. Laws v. 72642 wavrwy 
yap Tay avrov Krnpdtwvy peta Oeors Yryn Oedratoy, oixeoraroy oy and x. 
904 b 7 where we are told that the supreme law of the soul's destiny is that 
God pepnxdvytat ... 7d Totov Te yryvopevoy dei totay éSpay det peradap- 
Bavov oixiLerOat xai rivas moré torovs’ ras 5é yeveoews TOV ToioV TLVOS 
agyxe tais BovAnocerw éexadoTwy yuo Tas airias. Ory yap av ériOuy7 Kat 
Grrotds tis by rHv Woy, TavTn oxeddv ExdoToTE Kat ToLWUTOS ytyveTas das 
Hpav @s 7d moAV. Xenocrates was not really going beyond his master 
when he said that the ywy7 actually is each man’s datpwy. 

90 a6. durdv odx dyyerov AANA odpdviov. I think it is implied in the 
capev ... dpOorara A€yovres that this famous phrase that man is a tree 
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whose roots are in heaven is not coined here by Plato for the first time 
but was actually current among the Pythagoreans. The emphatic dpéo- 
tara A€yorres, ‘and very right we are’, would be a piece of tactless self- 
commendation if we are to suppose that T. has just invented the saying. 
Probably the words are really suggested by the very analogy noticed by 
Aristotle between the head in animals and the root in plants (the root 
being, so to say, the mouth through which the plant draws its sustenance) 
Arist. de Anima B. 416° 4 0s 7 xeparn tov Cqwy otrus al plat tov duruyr, 
412> 3 at 8¢ pias ro ordpats dvdAcyov’ dudw yap xa rHv rpopy. Cf. 
de parith. Animal, A. 678812, where Aristotle remarks that in animals 
the stomach and intestines, where rpody is concocted, are what the soil 
is to plants, and the blood-vessels through which the product is distr- 
buted to the body at large are homologous with the roots of a plant, rots 
82 (wos 9 Korte cai y tov evrdpwv Sivasyus y7q eoriv, e& Hs Sel AapBavew rH 
tpopyvy' Surep 7 Tov pecevrepiov vais éativ, oloy pias Exovea ras & 
aurns dABas. ‘T.’s remark is a spiritualization of this. Man lives not by 
bread alone but by spiritual food, and is thus a plant whose ‘root’, 
through which he gets his spiritual food of good and right thoughts, is in 
the head, and that is why we are like trees with their roots in the sky. 
The idea is at bottom ‘as the branch cannot bear fruit unless it abide in 
the vine, so neither can ye unless ye abide in me’. Timaeus perhaps 
intends incidentally to correct Anaxagoras who had spoken of plants as 
‘animals fixed in the earth’ (Plutarch Q..V. 911d =R.P. 160 (wor 
dyyeuov ro hurov elvat). T. says one should rather say that man Is a durov 
rooted in the ovpards. 

90 b 1-6. Te pev ody... néénndm. We are back at the old apologue 
of the ‘three lives’, the words wept ras éxiOupias 7H wepi Grrovixias being 
descriptive of the @iAxdovos oF dirocuparos Bios and the dircripos Bios 
respectively. We are to think of these as the lives in which the éxuh- 
pyrixoy and the @vzoedes in the soul are nourished and exercised at the 
cost of the Aoy:ortxoy. Men of these types necessarily have only ‘ mortal 
thoughts’ (Sdyzara Gvyra. T. is thinking of the adage @yyroy ovra Ovyra 
kat @poveiv). Such men are doing all they can to divest themselves of 
their immortality by ‘ growing the @vyroy in the soul great ’, feeding it fat, 
at the expense of the Oetov. For the humorous touch intended in the 
nvgnxére Cf. the longer development of the thought itself at Pid. 80 c 1— 
81 e 3, where ‘it is playfully made to explain ‘ ghost stories’, and for the 
thought itself Spinoza’s proposition, pars mentis aclerna est iniellectus, per 
guem solum nos agere dicimur (Ethics v. 40 Coroll.). 

90 b 6. The man who devotes himself to paOyoes—i.e. the PiAdcodos 
—on the other hand has developed the ‘ divine part’ by ‘ thinking divine 
and immortal thoughts’ and therefore attains d@avacia in the fullest 
degree possible to man; in Spinoza’s language, he has a mind cusus 
maxima pars est acterna. We see that ¢iAopuabia is here plainly equated 
with ¢rrocodia, exactly as Aristotle makes the ‘student’s’ life, the Bios 
Sewpyrixds, that in which man comes nearest to the felicity of God. We 
must remember that it is Timaeus who speaks. He had tried both the 
life of action (the Bios pAdripos, Aristotle's xpaxrixos Bios) and that of the 
‘thinker’ (the Bios Prrocogos Or Gewpyrixos Bios), as Socrates has been 
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careful to inform us, and is thus, as gumeipos of both, fully qualified, on the 
principles laid down in the Republic, to judge between them. He gives 
his verdict for the ‘life of the looker-on’ as unreservedly as Aristotle. 
But we must remember that this was not the view of Socrates and Plato. 
Their preference for the Bios Qewpyrixds is qualified by the conviction that 
it is the duty laid by God on the ‘ philosopher’ to be a missionary and 
a ‘saviour of society ’ for his fellow-men. Socrates in the Apology makes 
this the explanation of his own personal conduct, and in the Repud/ic uses 
the same thought to justify his demand that the best years of a great 
thinker’s life shall be given to hard administrative work. Plato says the 
same thing on his own account in £}. vii. 326a 5-b 4. So Plato tells us 
that it was from a sense of the duty of a ¢diAdcodos rather than with any 
real hopes of success that he came to Syracuse to superintend the training 
of Dionysius II. £f. vii. 329 b 3 éAOuv re euavrov nAevOdepwaa Atos feviou 
(i.e. did a friend’s duty by Dion) xai ras pirocddou avéyxAyTov potpas 
waperxov, erroverdiorou yevonevyns dv, ei Te xarapadGaxirOeis cai dirodeALoy 
aloyuvyns peTéayXov KaK7s. | 

QO C 2-g. Kad’ door... dvddyxerar. The restriction is necessary be- 
cause what is actually immortal according to the doctrine is the yyy, or 
rather the ‘divine’ element in it (the Funklein der Seele of the medieval 
German mystics), but the man is a compound of this with a perishable 
body. So in the Phaedo we hear repeatedly of the time ‘before we were 
men’ (piv yds dvOpumous yevécOa, 9506) or ‘before we assumed 
a human body’ (zpiy elvar év dvOpunrov elder, 76C 11, wplv Kai cis dvOpunrov 
elds re ai capa adixécOa, 92b5). Since T., formally at least, professes 
to believe, like Pythagoras and Empedocles, in the passage of the yr yy 
into animal forms, he cannot speak of the man, but only of his yxy, as 
immortal. It is precisely to exclude the notion that a man’s yyy can 
assume these animal disguises that the Church insists on the ‘ resurrection 
of the flesh’. The strictly Platonic doctrine is that the body is a mere tool 
or instrument of the yyy, which, strictly, is the man. This is fully ex- 
plained in the early Academic Alcibiades J, where Socrates teaches Alci- 
biades that it is that which ‘rules’ the body which is really the man 
(130411 aro ye TO TOU GwpaTos dpxoy WpoAoynoapey dvOpwrov eva... 
130C 5 €r ovw me cadéorepoy Set drrodetyGjvat coe ore Y Yruyy éotw avOpw- 
aos ;). Timaeus, however, like Socrates in the Phaedo, gives the name 
dvOpwros to the {gov composed of capa and yry7. 

90 C 4-7. dre 52 det... dwodsSdvar. The point lies in the ambiguity 
of the word Geparevery, to ‘tend’. It is the proper and technical name 
for (1) ‘cult’ or ‘courtship’ paid by an inferior to a superior. Thus it 
is technical for the cultus or ‘ worship’ of the gods by men, and again 
for the ‘tendance’ bestowed on a ‘ knight’ by his ‘squire’ (the Homeric 
Gepazwv), on a patient by the medical man whom he employs, on a free 
man by his slaves. But it is also (2) technical for the ‘ tendance ’ or care 
bestowed on inferiors by superiors, e.g. by the immoxopos on his employer’s 
horses, the BouxcAos on cattle, and so on. The ambiguity of such a word 
when applied to the religious ‘tendance’ of the gods by men makes 
a large part ofthe point of the little dialogue Eushyphro. T. is niaying on 
this same ambiguity. The man who best Oepameve, ‘takes the greatest 
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care of’ the divine creature lodged in his head (like an iwzoxcjos ‘ tending’ 
a valuable horse), is also practising the true Oeparreia in the other sense, he 
is the ‘true worshipper’ who is paying Aoyuc Aarpeia (Romans xii. 1) 10 
God. Hence he is the true evdaiywy or ‘ lucky’ man for a double reason. 
His Aoyrorixoy, which zs his daipwv, is getting the right ‘tendance ’ and is 
in the pink of condition,’ and also, since etda:zovia is the great gift the gods 
bestow on those who worship them in the right way, he gets this blessing 
to the full. The full meaning is thus that evdapovia, ‘having a good luck’, 
belongs neither to the ¢iAoowparos nor to the durdripos but to the duro- 
godos, because he fends his 5aiuwv properly and so always has it e@ xexo- 
opnpevoy, in first-rate condition, One may compare the saying of Heraclitus 
(Fr. 121 Bywater = Fr. 119 D., R. P. 48 b) 760s dvOparw Saduwy, or that 
of Democritus (a pupil of the Pythagoreans), etdainovin ovx éy Booxypacw 
oixet ovde év ypvoa Yuyy oixyrynptov Saipovos (Fr. 171 D., Fr. d, Vors? 
li. 95, R. P. 205 a). 

It might fairly be said that the history of Greek moral ideals is just the 
spiritualizing of the notion of evdapovia, which began by meaning simply 
‘good luck ', ‘ prosperity ’, so that in poetry evdaiuoves, like Horace’s beats 
often means no more than ‘the well-to-do’, until it is identified with the 
‘health of the soul’. 

In the sentence c 6—7 Oeparreia .. . drrodidovat the zayros is quite general. 
‘A man can only tend anything in one way, viz. by providing it with suit- 
able food and exercise.’ It is wrong to limit the sense of this general maxim 
by supposing zravrds to mean more specially ‘ any of the constituents of the 
yxy’. The ‘tendance’ of anything, an ox, a dog, a horse, your own 
soul, consists in seeing that it gets the right diet and the right exercise. 
If it gets these, it will bein good condition. (A.-H.’s error on this point 
is due to adoption of the false reading wavrws, a mere blunder of the dzer- 
thotes of A, for wavrds. Now that F W are known to read rayrds, the 
corruption will presumably disappear from future editions.) 

go c 7-d 7. ra 8 ey Hpitv... xpdvovr. The right movements for the 
‘divine ’ in us are, of course, ‘thoughts ’ and ‘revolutions’ which are of 
the same kind as those of ro way, the ‘macrocosm’. So the true ‘ ten- 
dance’ of our daipzwy, which is also the true ‘worship’ of God, consists 
in correcting the ‘ perturbations ’ of the circles in the head by learning to 
discern the circles in the way and their dppovéac and then making the circles 
in ourselves Once more, as they were at our creation, accordant with their 
original, ‘Thus T. weaves together the Pythagorean thought of science as 
revealing the celestial melody and the constantly recurring thought of so 
many Platonic dialogues, pretty certainly also Pythagorean (Art. Pytua- 
GOREANISM L:RE, x, p. 526, col. b), that our task in life is to ‘ follow 
God’ or ‘ become like God’ (épotwors 066 xara 7rd Svvardv). We become 
like God when the revolutions in the soul, or the head, are brought into 
tune with the cosmical revolutions, and this is also the condition of our 
being ‘sensitive ’ to the music made by the celestial bodies, 


1 Clement of Alexandria repeats the thought in a neat form when he says (S¢romat. 
ii. 131, Stahlin, p. 185) abrds 82 5 MAdraw hy eddapoviay To ev rdv daipova @yev, 
Saipova 8 AéyeaOar Td THs Yuyijs Hpav syepovucdy, riy 8e ebdaipoviay 7d TeACwraror 
dyabdv xat tAnpéararow Aé-yet. 
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gO @ I—92 C 3. cat 5h nai td viv... peraBaddAdpeva. T. has now 
completed his programme ; he has dealt with cosmogony up to and in- 
clusive of the appearance of man on the scene. But there are still two 
topics which cannot be wholly passed over, though it is enough to deal 
with them in a summary way, the rise of the distinction between the sexes 
and the production of the lower animals. We must not take what T. says 
about these matters too seriously, as most exponents of Plato do. Both 
the notion that the earliest living creatures were not as yet differentiated 
into male and female, and the notion of the gradual emergence of succes- 
Sive species come from the account given by Empedocles of the formation 
of a xdopos in that half of the cycle in which veixos is slowly getting the 
better of @uAca (the half-cycle in which we are actually living). Plato treats 
the second theory in a way which is unmistakably playful. It may fairly 
be doubted whether Timaeus himself is supposed to ‘ keep a straight face’ 
to the end ; that Plato is mainly in fun is quite certain. So, as to the first 
point, the alleged origin of sex, we can be sure that Plato is not in earnest 
with it, since he has put the same theory into the mouth of the comedian 
Aristophanes in the Sympostum and has made Aristophanes introduce the 
tale with a ‘reference to his own calling as a professional yeAwrorocos. 
Zeus, according to this pretended cosmogony, split the original bi-sexual 
‘men’ in half longitudinally, for fear of their storming Olympus, and if 
we continue to misbehave, he may repeat the operation and leave us to 
hop on one leg. It is quaint that earnest-minded dullards have found 
a profound ‘ metaphysic of sexual love’ in this Rabelaisian jest. It is 
simply fun, admirably suited to the character of Aristophanes who utters it. 
(See the excursus on the speeches of Aristophanes and Eryximachus in the 
Symposium infra.) Even Timaeus treats things very airily. He has 
finished his real exposition and feels no need to expatiate (pynadiver). We 
may suspect that he is ‘ ragging ’ his own authority Empedocles in a de- 
corous way. (Plato, as the Parmen:des exists to prove, had a certain 
‘impish’ humour which might well break out by making his Pythagorean 
wind up witha jest at the expense of one of his own authorities.) Possibly 
T. feels that, as a Pythagorean, he is bound to say something about 
‘transmigration ’, but that it is best not to be too serious about such a 
questionable point. At any rate it is wholly wrong to suppose that Plato 
is in deadly earnest, and to raise the question whether there really is an 
‘ ontological significance’ in difference of sex or whether anything could 
really be made of a doctrine of the evolution of species au redbours. 
The very words with which T. finishes up his little prelude to the section, 
TS ovv To TowvTov éaTw Acyopevoy, ‘ So the following will do for an account 
of that’, are not those of a man who is wholly serious. 

g0 e 6—o1 d 5. rév yevopdvun dvipay ... dworehdowor ydverw. Sex. 
Sex came in in the second generation, when the more cowardly and unfair 
men were reborn as women. We must not moralize here on the ‘ in- 
adequate ideal of womanhood’ in the ancient world. That women are 
more timid than men and less scrupulously fair in their dealings may or 
may not be true, but it is the average man’s opinion all the world over as 
the modern novel and comic paper are enough to prove. As such, the 
assumption is good enough to build a humorous fairy-tale on. (Proclus, 
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among whose great gifts a sense of humour was not included, has gore 
very Carefully into the question of Plato's real theory about women in con- 
nexion with his exposition of 42 b5, and laboriously pointed out the dim- 
culties into which we get if we take this account of the origin of the sexes 
and the tales in the myth about the souls of men being reborn as women 
seriously. He insists very strongly that the real meaning is merely that 
there are ‘ manly’ and there are ‘womanish’ yvyar; Plato does not mean 
to say that the ‘manly’ soul always has a male body or the ‘ womanish’ 
a female. 

It is interesting to contrast Aristotle’s remarks about the ultimate reason 
for the separation of the sexes in the higher animals. Ar. held that the female 
parent provides all the ma/erial for the body of the offspring ; the male, in 
the act of fertilization, provides no material, but supplies the initial impulse 
Or dpx7 Kuvjoews which leads to the working up of this material into a fresh 
living creature. He actually goes the length of saying (de generat. Animal. 
B. 7385 25) éore 5¢ 76 prev copa ex rod OnA€os, 7 5 Yuyy ex Tod appevos. 
The yruyy meant is the aloOyrixy yyy characteristic of (Ga, since rots 
comes ‘ from outside ’, and the mere Operrixn Yvyy which is common to {oa 
and gurd is potentially present in the female herself, for, as Ar. observes, an 
ordinary unfertilized hen’s egg will ‘go bad’. It has not even the @perrucy 
yvyxn in actual fact (évepyeta), since the egg does not feed or grow, but it has 
it ‘ potentially ’, itis not mere lifeless matter. But the efficient and formal 
causes are worthier or nobler than the material, and therefore ‘ it is better ’ 
that there should be a sharp distinction, and that the nobler and less noble 
causes should not be combined, as in plants, in one organism. ‘ Hence 
whenever possible, and so far as possible, the male is separate from the 
female ’ (év doots évdéxerat cat Kad’ Goov évdéxerat, Kexwpiotas TOU OyAcos TO 
dppev.) The humour of the situation is that though these remarks may be 
meant as a ‘score’ off the theory expounded by Timaeus, it was Plato 
who denied the natural inferiority of women with its consequences, the 
doctrine of their social subjection, and maintained that since ‘ the apery of 
a man and of a woman isthe same ’, both should have the same education, 
while Aristotle insisted vigorously on this inferiority, declaring expressly 
that the relation of husband to wife is one of superior to inferior and that, 
though in a sense there may be an dpery of a woman, she is absolutely 
speaking an ‘inferior thing’ (Podstics A. 1254 13 ff., 1259> 2 ff.). So he 
held that biologically a female is a sort of ‘imperfect male’, an ‘arrested 
development’ (de generat, Animal. A. 728% 17 Kai éotw 4 yur) Oowep appey 
ayovoy. advvayia yap tit To OndrAv fore, TO py dvvacbar werrew ex TIS 
Tpopys oTréppa THS vaTarns, ib. B. 737% 27 To yap Gprv wowep appev cori 
wemnpwyevov). These doctrines are really more in keeping with the ideas 
T. is expounding than are Plato’s own views about the capabilities of 
women. 

QI @ I-2. nar dxeivoy Sh Tov xpdvoy ... drexthvayro. A side hit at the 
theogonies and cosmogonies which made Eros, the sexual impulse, one of 
their primary figures, like that of Empedocles himself, whose cosmic force 
ptXia is expressly declared to be what men know in themselves as’A gdpodirn, 
the sexual attraction which draws male and female together (Fr. 17, R. P. 
166 xai Durorns €v rotor... | 7res kat Ovyrotot vopi{erat euros apOpars, | +7 re 
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ira ppovéover xat apOpta epya reAover, | Cyboovwny xaXcovres travupov 75° 
"Agdpodiryv). So in the cosmogony and theogony of the second part of the 
poem of Parmenides, Eros is said to have been the first of the gods to be 
formed by ‘Avdyxy (Parm. Fr. 13, R. P. 125 apwrurrov pey "Epwra Oeav 
penrioato ravrwv). Hesiod, who makes his primitive figures Chaos, Earth, 
Tartarus, and Eros is another case in point (Zheogony 116 qroe yey wpa 
ruta Xdos yéver, atrap éreara | Tat’ etpvorepvos, mrdvrwv dos dodadées 
aie, | Taprapar’ nepdevra ... | 45 “Epos). In the Symposium (178 b 5 ff.) 
Phaedrus quotes these lines and those of Parmenides, and adds that 
Acusilaus also made Earth and Eros the first of things after Xdos. 
Agathon, on the other side, tries to show his originality by maintaining 
that Eros is the youngest of the gods (Sympos.195 a8). But he evidently 
knows that all the theogonies are against him, since he argues that if 
Hesiod and Parmenides were right, and Eros had existed in the beginning, 
the deeds of violence done on one another by the early gods would never 
have occurred. He has no authorities to oppose to them. According to 
the famous tale Socrates professes to have learned from Diotima, Eros is 
not even a god at all, but a daduey intermediate between god and man, 
begotten by Idpos (Plenty) on Tevia (Want) (Sympos. 203 b-c.) Since the 
whole point of the emphatic xar’ éxetvov toy xpdvoy is to contradict the 
theogonies by insisting that Eros was made by ‘the gods’ when the first 
generation of men had passed away, and not before, T. is plainly not in 
accord with Empedocles when it comes to theogony, and this should 
prepare us for other hints that he is now relieving the tedium by a little 
persiflage. 

QI a 2-4. {aor ... exdrepov. The main point to be borne in mind in 
the description of the anatomical and physiological modifications required 
in the second generation is that T. thinks of the sexual impulse as an 
actual Zgov, an animal living in us, and a very unruly animal. The prin- 
cipal anatomical change is that in the male animal a passage was bored 
by which the spinal marrow henceforth communicated directly with what 
had hitherto been a mere conduit to carry away waste liquid from the 
body. There were answering modifications to be made in what was now 
to be the female, but these are not described at length. The yory of 
animals is thus, according to the theory, an actual portion of the spinal 
pvedds which gets out at this newly-formed exit. The question about the 
part played by male and female in procreation keenly interested the fifth- 
century biologists, who were particularly concerned to determine whether 
both swpotervrat oréppa or not, and whether the ovépya is secreted from 
every part of the body or not. T., like Aristotle, definitely rejects the 
theory that it is a secretion from ‘the whole of the body and every part of 
the body’, and perhaps also the theory that it is furnished by both parents. 
This, says Aristotle, is the view suggested by the passages of Empedocles 
dealing with the subject (de generat, Animal, A.722” 8 8 wai 'E. éouxey, elarep 
ovrw Aexréov, padiora A€yew poroyovpeva TovTw To Adyw, TO ye ToTOUTOY, 
GAX eitrep érépa 17, ov KaXGs). The same views appear in the Hippocratean 
grept yovys, which may thus probably be regarded as a’production of the 
Sicilian school, (Kiihn i. 371 7 8¢ you rod dvdpos épyerat did wavros TOU 
Uypovd Tov é& TO cuwpatt edvros TO loxupdTatoy dmroxpey, 372 €pxerat 
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eis. TOV vurreatov pvedov, 373 Xwpéet yap To wAcurrov TOV yovou a@z0 775 
xehar7s rapa Ta ovara els Tov verruaioy pvedey, 374 ™Vv de youny py a7ro- 
Kpiver Gan dno mavros TOU TWHATOS, Kal aro TOV OTEepe@y Kai Gro Twv padtta- 
KOV Kal Gro TOU Vypov WAVvTOS TOV €v ™® TwmaTt On the point about the 
part played by the female the writer says, i 378 ovrws o Asyos é pee hs 
aipées | Kat Tov dvépa Kai TY yovaixa exe Kal FyAvy yevov Kai dpveva, 3 
éveort Kai év TH yuvauxi Kai év T@ dvdpi Kai Kovpoyovin Kat GyAvyovin.) 

If we compare these views with those of Timaeus, we see that there is 
a point of agreement. Both theories assert that there is a special con- 
nexion between the brain and pveAds and the yory, but while the zepi 
yovns adopts the view which Aristotle ascribes to Empedocles, that the yor 
is a secretion from all parts of the body, T. holds that it is the actua! 
substance of the pvedos itself. As for the further assertion which Aristotle 
regarded as made by Empedocles that the female also contributes -yory, it is 
expressly maintained in the wept yowns but not actually made by T. 

T.’s theory again disagrees on a fundamental point with Aristotle's 
Aristotle holds that the yor) of the male is secreted from that part of the 
blood which is not needed for the maintenance of the parent organism 
(repitrwpua ypyoipov rpopys Kai THs éoxatys, de general. Animal. A. 7 26* 
26), T.’s theory is that the yor is actually pveAds. As to the further 
question whether the female also zpoteras yovnv and, if so, whether this 
contributes anything to the generation of the offspring, as Empedocles had 
maintained (Aristot. de generat, Animal, A. 722» 10 drat yap €v TW appear 
Kat T@ Onder olov ovpBodov éveivat, dAov 8 da’ ovdeTépov amieévat, “© BvNa 
Suecracrat perewv prots,  pev ev avépos...', Emped. Fr. 63), v.n. on 
gt c-d infra. Aristotle definitely rejected the Empedoclean view on this 
point as due to malobservation (de general. Animal. A. '727* 27 davepor att 
To Oydv ov cvpBadXcrat oréppa cis ™my yeveow, ib 727% 33). What the 
67Av contributes, according to him, is ‘ superfluous blood ’, and this is the 
whole ‘ matter’ of the body of the offspring (ib. 727> 3 ore pev ovy orp- 
Bar Xerat ro GnAv eis TV yéveaow THY TAnY, TovTo 8° éatiy &v TH TOY Kata- 
pnviwy cvotace, Ta 5é KaTapyva repitrwyua, 57A0ov). 

QI b 2-3. AaBew . . . dvénvevocey, The text appears to me sound. 
tov? and avarvoyv seem to be in apposition, ‘Finding as a vent that 
where it did (in fact) get a vent’ = ‘ finding an outlet in the place we know 
of’. Apparently T. wishes to avoid the use of a technical medical term 
such as otpyOpa. (He is not intending a ‘euphemism’ for the common 
aidotov, a word employed in literary prose and used by himself in the next 
sentence.) For the circumlocution cf. such phrases as ra0wv arep éxaGer, 
mpatas & émpagey. The soundness of rov@’ seems to be guaranteed by the 
following aér@, which refers back to it. I do not see that there is more 
reason for objecting to rovro as an antecedent to #7rep than for finding fault 
with Aristophanes’ Aoyous Grou ‘yury wrovnpa | : atciga hesmophor. 546) ot 
the ro de... Tavry of 39 e 4-5 supra (v. n.inloc.). But itis also possible 
to take 7 mr ep avéervevow not with AaBov dvarrvony but with the following 
ametéhecev, ‘and when it had got this (the opening described in a 6-7) as 
a vent, causing in it a vivid appetite for discharge, it created a passion 
for procreation in the part where it found the outlet’. This seems to be 
the interpretation of Fraccaroli, though he, wrongly, as I think, accepts 
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Stallbaum’s ravry for rov6’. A third possibility is to take jrrep dvérvevvev 
with éuzomoas. ‘ Having got this as a vent, it created a passion for pro- 
creation by causing in it, at the place where it got that vent, a vivid appetite 
for discharge.’ This is the construction presupposed by Apelt’s rendering. 
The general construction of the sentence seems to me in favour of the in- 
terpretation I have given first ; the other two make qprep dvérvevoe otiose. 
Martin’s version assumes my own view of the construction. 

QI b 7-c 6. ai 8° dv rais yuvargiv. For these remarks about the con- 
sequence of enforced celibacy in women, ‘the mother’, to use the 
Shakespearian word, cf. Arist. de generat. Animal. A. 719% 20. For the 
dvarveiy ovx éoyv in particular cf. Aristotle’s xevai & otcat ai torépar avw 
WPOTLOTAPLEVAL WVLYOUTLY. 

- GI C 3. mapa rhy dpay. St. took this to mean ‘ throughout her prime’, 
the time when she is fitted by nature for maternity. His parallels show 
that there would be no verbal impossibility in such a rendering. But the 
context favours the alternative rendering ‘beyond due season’, prae/er 
pubertatem (M., A.-H.). A.-H. reminds us that there is an exact parallel 
in Critias 113 d 3 45y & cis dvdpos Gpav yxovons THs Kopys, ‘when the 
maid came to marriageable age’. T. cannot well mean that enforced 
sterility is only baneful if it lasts through the whole period within which 
maternity is possible. T. is probably thinking of the various physical 
and mental oddities which both sexes manifest at the period of puberty. 
As we have had no description of the formation in the female of a coun- 
terpart to the épws rov yervay, One may perhaps suppose that T. regards 
the passion as due in both sexes to the same cause, the attempt of the 
pevedros to find an exit. If so he would be accepting the Empedoclean 
theory that ro @jAv cupBarAcra oréppa ev TH Tuvoveia with its corollary 
that half the material of the child’s body is furnished by each parent. 
Yet his very next sentence (g1 d 2 ff.) suggests the cruder view that the 
whole of the child’s body comes from the father and that the mother 
merely provides a temporary receptacle in which it grows as the seed 
does in the earth and a supply of rpody. If he means this, he has left it 
unexplained how there comes to be an épws of female for male. If he 
means to take the view of Empedocies, he has used a very unsatisfactory 
metaphor in comparing the yyrpa to dpovpa. His embryology has clearly 
not been worked out very completely. 

QI d I. cuvayayévres. Now that this, the reading of A and Stobaeus, 
is known to be supported by F, there is no reason for admitting Her- 
mann’s Cj. cvvdvafovres, Which was meant to account for the mere blunder 
of A? and P, ovvdiayayovres. A.-H. is mistaken in saying that the sense 
of the participle avvayayovres is wrong. It is not only right but neces- 
sary. Of course the couple must be ‘ brought together’ de/ore anything 
further can take place. 

91d 1-5. ofov dwd Sévipewy . . . yéveow. As already remarked, this 
suggests the view that a mother is not akin by blood to her offspring. 
The theory is familiar to us from the use made of it by Loxias in his 
very sophistical defence of Orestes in the Ewmenrdes 658 ff. obx €ore p- 
rnp 4 KexAnpévyn téxvov | roxevs, Tpopds 5é xvuaros veoomdpov. | tires 5° 6 
Opwoxuv, 78 amrep fevw Eévy | Ecwore" Epvos, olat wy BAaiy Oeds. Ihave not 
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been able to discover whether this view was held by any of the scientific 
schools in the fifth century. The doxographical records about the em- 
bryology of the early dvorxoc are particularly scanty. Aetius (P/actia vy. 
5, Doxogr. Graec. 418) mentions Pythagoras and Hippo of Samos (whom 
Burnet has shown to have been a Pythagorean), as holding that ai Gyre 
mpotevrat orrépya, but, as Pythagoras wrote nothing, his views are probably 
here simply presumed to have been the same as Hippo’s, and according to 
Aetius Hippo said py pévroc els Cwoyoviay rovro oupBddrco Gat. This does 
not prove that he held that the female is not really a parent of what we 
call her child. It would be consistent with a theory like that of Aristotle. 
and it is curious that Aetius (op. cit. v. 3. 2) ascribes to Pythagoras 
exactly Aristotle’s theory about the male owéppa, that it is adpos ro 
Xpyorordrov aiparos, wepirrwpa THS Tpopys, Gawep [oO] ala Kai predrss. 
That the ovépya is pvedds is a view also ascribed to Hippo by Censorinus 
5. 2, Fr. d. Vors® i. 134, 290. 

g1 d 2. ddpara bwd copsixpéryros. We must not credit Platoor Timaeus 
with having divined the ‘spermatozoon’. The {doy spoken of here is 
supposed to be the future infant itself in miniature, as we see from the 
words peyava... eis his dyayovres. ‘It is true that we call the carrier 
of the generative element... the spermatozoon, but the spermatozoon cf 
a rhinoceros is not a little rhinoceros ’ (Platt on Arist. de general. A nin. 
y22b4), The é&axpivarres of d 3 refers to the gradual differentiation of 
the embryo. The most profitable passage for comparison with T.’s re- 
marks is perhaps Hippocr. wept rpopys (Kiihn ti. 23) where we are told 
that the articulation of the human embryo is completed in 35 days (5 x 3), 
it begins to move in 70 (10 x 7) and reaches reAccorys at the earliest in 210 
(30x 7). Another reckoning is that articulation is completed in 45 days, 
motion begins after 76, reXecorns after 210. Still another is that 50 days 
are required for articulation, 100 és mp@roy adApa, 300 és reAcoryra 
Another reckoning is 40 days és d:dxpeowy, 80 és peraBacw, 240 és Exxrer 
ov. It will be noted that all the reckonings except the second are based 
on the progression 1-2-6, and that the first makes all the terms mulitples 
of the éBdouds. According to Nicomachus (ap. Zheolog. Artthm. 47) 
Strato the Peripatetic and Diocles of Carystus taught that after 35 days 
the embryo is completely articulated but only as large asabee. So aiso 
Proclus in Remp. (Kroll) i li, 33 of dé ¢ TvBayoperor MPOTiEVTAL, WS Kat "Oppers, 
Kai Ta érrdpyva, Kat daciv év pev Ae Hepais TO karaPAnfev oréppa rior 
Kal poppyv AapBavew, Macrobius 7m Somn. Scip. J, vi. 65. It is to ideas 
of this kind that T. is meant to be alluding. 

QI d 5—92 C 3. yuvaixes perv ody... peraBadAdpeva. Lvolution of the 
lower animals. The brief account of the lower species and of transmi- 
gration is manifestly little more than friendly burlesque. No one doubts 
that the original Pythagoreans were in earnest with the belief, but it is 
quite another question what men like Philolaus and Timaeus thought of 
it. Socrates employs it in the myths which conclude the Phaedo and 
Republic and should be compared with the present passage, but Piato 
never makes him allude to it except when he is telling one of his imasi- 
native myths, as he makes him allude to and argue for the immortality of 
the soul; it would therefore be unsafe to credit him with serious belief in 
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it, especially as it is hard to reconcile with the doctrine ascribed to him 
in the Repud/ic about the tripartite soul, since animals are expressly held 
there to have no Aoyworucy. It is noticeable, too, that in these eschato- 
logical myths Socrates seems to be combining two beliefs which come 
from different quarters, the belief in a life after death in ‘another world’, 
and the very different belief that a yvy7 at death passes into a human or 
animal body, which, of course, belongs to /Azs world. This is, perhaps, 
the eschatology which is best accredited for Pythagoras, since there seems 
no doubt that the lines of Xenophanes about the man who recognized 
the voice of his departed friend in the howls of a dog (Fr. 7 = R. P. 88) 
really refer to him. (Empedocles, too, seems to have conceived of the 
doom of the fallen dacuwy as an unbroken series of reincarnations, Fr. 
115 = R.P. 181, Fr. 117 = R.P. 182.) The Paradise and Hell (or 
Purgatory) which Socrates gets in by making long periods of reward or 
punishment for the ‘parted’ soul intervene between the incarnations 
seem to belong to a different type of doctrine; since you get punish- 
ment for the deeds done in the flesh twice over if Purgatory and rein- 
camation as a brute are both in your scheme. Timaeus drops out 
Paradise and Purgatory, and retains only reincarnation as a beast in his 
penal scheme. The fallen soul enters the bodies of beasts and only 
becomes a man again after sufficient purification; it apparently does not 
get intervals of Paradise after one embodied life and before another, if it 
has done well, as the souls in the Repudiic myth do. It only reaches 
Paradise as the final stage of an upward journey and apparently never 
leaves it again. Plato, on the other hand, at Laws x. 904 a 6 ff., where 
we seem to come nearer than anywhere else to his own inmost beliefs, 
finds a place for a Hell or Purgatory, but says not a word about transmi- 
gration into animal forms, although he does refer to successive births and 
deaths. He lays it down there that the soul, like everything else, is sub- 
ject to the great law that ‘like’ gravitates to ‘like’. It is a direct 
consequence of this law, which needs no special further divine ‘ interven- 
tion’, that our society in life and ‘in all deaths’ will always be that of 
those who are like what we have made ourselves, “‘ avry rot dixn éori Gedy 
ot Odvpsrov dyovow, ’ & rai kal veavioxe apedcio Oat Soxav tro Gear, ‘Kaxiw peév 
ytyvopevov mpos Tas Kaxious Yuyds, apueivw St rpos Tas dpeivous Topevopevov, 
év re (uy xai dv racr Oavarots racxew Te & mpoojKov Spay ort Tors Tporpepect 
Tos Tpordepeis Kai roetv (gO4e 4—905a1). This, he explains, is the reality 
which lies behind men’s terror-stricken dreams of Hell (dca “Ady re xai 
Ta TOUTWY éxopeva TOY dvouaTwv érovopdlovTes THodpa hoPBortvrat Kat ovetpo~ 
qwokovow favres Stadvbevres re TOY Gwydruv, ib. go4d 1—4), and it cannot 
be escaped by any one (ib. go05a 6-b 2). The absolute silence about 
any migration into animal forms, which might so easily have been got in 
as one way of sinking into the company of ‘ worse yvyai’, seems to show 
that such a migration was alien to Plato’s own imagination. I should 
infer, therefore, that even the symbolic employment of ‘ Pythagoras’ 
metempsychosis’ belongs really to the ‘historical Socrates’, T. appa- 
rently represents the whole animal kingdom as coming into being simu/- 
faneously with the women; members of the first generation are at once 
reborn as animals of different species according to their different defects. 
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This seems to exclude altogether the long intervals between the different 
rebirths of which we read in the Phaedo and Phaedrus, though they are 
necessary if the two types of eschatology are to be fitted into one and 
the same story. The details given here are manifestly humorous. 

g1 d 6-e 1. rd 8e Trav dpvdev pidow. .. ebOeray. As the timid and 
unfair were turned into women, the harmless, bird-witted and inquisitive, 
but silly are appropriately made into actual birds. It is a natural jest in 
a Pythagorean that T. selects as his typical example the man who is 
perewpoAoyixes, interested in the ‘things aloft’, ‘the wonders of the 
heavens ’, but ‘ silly ’ enough to think that you can get knowledge of the 
laws of astronomy by simple ‘star-gazing’. Socrates similarly satirizes 
the same ‘ star-gazers’, who do not understand that astronomy must be 
based on mathematical analysis of motions, at Aep. vii. 529 a 9 ff., where he 
compares them with men lying on their backs and gazing with admira- 
tion at a fretted ceiling. A Pythagorean mathematician would agree with 
the demand which Socrates goes on to make that astronomy, like geometry, 
shall be studied éy wpoBAnpacw (530 b6), i.e. by the propounding of 
problems about the analysis of complex motions into simpler ones. 

91.07. dudaev. F has the variant dréyvwy, ‘unscientific’, but this 
spoils the humour of the description of the man who ‘has no harm in 
him but is bird-witted ’. 

QI € 39—92 & 7. Td8 ad weldv ... dyvmoar. After women and birds 
we come to quadrupeds, a more ‘brutish’ class of creatures. They are 
transformations of men who were too unintelligent even to be harmlessly 
curious, and so had no trace of the ¢ucvodos in them. The explana- 
tion that they have their heads bowed down to the ground and their arms 
turned into legs and their snouts lengthened, because they once were men 
who neglected the circles in the head and only attended to the part of 
the soul which is in the chest (i.e. did not rise above the level of the Bios 
giAdrizos and so were sensual or quarrelsome fellows), with the very 
natural consequence that they now no longer see the heaven they cared 
nothing for, and need four legs instead of two to prop up the bodies 
they were too attentive to, while their faces have grown elongated from 
the distortion of the circles of the head, is again obviously pure humour, 
though Aristotle has treated it quite seriously in a passage of the de partibus 
Animal, A. 686% 27 ff.: 

‘ Man is the only animal which stands erect because his nature (vis) 
and true being (ovcia) are divine. The function of that which is most divine 
is to understand and think (voety xai dpoveiv). This is not easy if there 
is pressure from a vast superincumbent body, since its weight makes the 
motion of thought and common sensibility difficult. Hence, as weight 
and bodily bulk are increased, a creature's body inevitably tends down 
to the ground, and so Nature gave the quadrupeds forefeet instead 
of arms and hands as a firm support.’ Thus Ar. accepts the main prin- 
ciple of T. that the human form, as the best which Nature can produce, 
is that which she is all through trying to realize, though he does not re- 
peat the mythical and fanciful expression given to this thought by the 
fiction that the inferior species have been produced from an original 
human type by degeneration. As he goes on to say (op. cit. 686° 3}, 
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‘compared with man all other animals are dwarf-like (vayw5y), for in the 
dwarfish the upper parts are large but the part which supports the 
creature's weight and walks is small. Now the upper part is the so-called 
trunk, which extends from the head to the region where the excrements 
are voided. In man this is properly proportioned to the lower parts and, 
in the full-grown, much smaller. But in infants, on the contrary, the upper 
parts are large but the lower small. That is why they cannot walk but only 
creep, and at first cannot even creep, for all small children are really dwarfs. 
But in men, as they grow up the lower parts grow larger. In quadrupeds, 
on the contrary, the lower part is biggest at first, and as they get older the 
development is in the direction of the upper part.... This is why all animals 
are less intelligent than man....So with a further diminution of the 
vital heat which makes a creature erect, and a further increase of its 
earthy constituent, the animal’s body becomes smaller and many-footed, 
and finally loses the feet altogether and is stretched out along the 
ground. As the process gradually continues and the principal part comes 
to be undermost, even the head at last becomes motionless and insensible, 
and you get a plant, which is a topsyturvey creature; for in plants the roots 
answer to mouth and head, and the seeds have an opposite significance, 
for they grow at the top and at the ends of the twigs.’ 

gre 5-6. ddkd... pépeoww, This does not mean that the quadrupeds 
have all been q¢iAcripzor, a class which is definitely superior to the ¢uro- 
odparot, Prryoovot, OF Proxpypara. The homme moyen sensuel or diro~ 
owparos is clearly included in this ‘ third’ yévos, since the ‘ fourth’ yévos 
is reserved for the downright depraved. The meaning is not that the class 
with which we are now dealing have all followed the Bios iAdrizos as 
opposed to the Bios ¢diroypyparos, but that at any rate they have never 
risen above the level of the Bios ¢iAcrijos ; many of them need not even 
have risen so far. 

92 aI. bwd dpyias, ‘from inertia’, The persons in question have not 
even misused their ‘ brains’, they have not used them at all; they are 
exactly described by Hamlet’s language about allowing ‘ That capability 
and god-like reason | To /us/in us unus’d ’. 

Q2 a 3. wpopdcews, Once more an echo of the medical terminology 
already illustrated from the Hippocratean corpus, in which wpodacis is 
the standing word for the ‘occasion’ or ‘ proximate cause’ of an attack 
of illness, Here, however, there is a slight shift of sense, since the pre- 
cise meaning is ‘ proximate purpose ’, ‘ immediate result aimed at’, The 
following @eov, which ascribes the device directly to ‘God’, shows that we 
must not press the picture of a division of labour between God and lesser 
‘gods’ seriously. Quit factt per alium facil per se, and the frequent 
reference of particular anatomical arrangements to 6eds as their author 
shows that T. really regards the whole creation as due to the ‘ purpose 
and foreknowledge’ of the Supreme. 

Q2 & 4. ds paddov evi yqv Dxowro. Thus T. assigns as the purpose 
of the arrangement what Aristotle in the passage quoted on 91 e 2 de- 
scribes as its cause. Ar, says that Nature multiplies the number of the 
feet because the ‘ earthy constituent’ in the body increases and requires 
more and more propping up. T. says that the number of feet is in- 
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creased in order that the body may be more and more drawn downwards 
to the earth, His thought plainly is that earth predominates in the com- 
position of these limbs and therefore, in virtue of the tendency of ‘ like 
to like’, the more numerous a creature’s legs the more it tends to drag 
itself along close to the ground. Cf. g91e 7 ras xehadas els ynv eAxcpera 
id ovyyeveias qpeav; the quadruped has its head nearer the ground 
than man because there is more ‘ earth’ in the composition of the head 
itself. The ‘many-footed’ creatures referred to are, I take it, insects 
which crawl on the ground, caterpillars and the like. The conjunction 
of these with the quadrupeds would be a bad blunder if the passage was 
meant in any way seriously as a piece of ‘natural history’, but as T. is 
more than half in jest, this does not really matter. 

9284-7. Tois 8° dbpoveotdrous...¢ydvynoav. The unexpressed subject 
is ‘the created gods’, to whom the execution of these arrangements was 
entrusted. The sentence is ‘anacoluthic’. It opens with rots adpoveota- 
ros aS a daltvus incommod: as though the continuation were to be ‘ for 
the most mindless... they provided no feet at all’. Then, since a genitive 
absolute clause, ws... ovo7ys, intervenes, when the main sentence Is resumed 
the construction is changed, and we get ‘they made them fooutless ’, the 
aura being ra ddpovécrara. If you object to ‘anacoluthon’, you might 
try to take rots ddpoveordrots with ovdey ert wodadv xpetas ovens. But the 
long postponement of the ws is more objectionable than the admission of 
a variation of the construction. That the traditionally ‘subtle’ serpent 
thus ranks with e.g. annelida as among the ddpovéorara is another 
indication that T. means nothing very serious by this story. 

92 a 7-C I. 1d Se réraprov ydvos .. . eiAnydérev. After women, birds, 
land animals of all kinds, we come to aquatic creatures, fishes, aquatic 
crustacea, and whatever lives in the water generally. These are trans- 
figurations of the very worst of mankind, the most mindless of all, whose 
souls are utterly impure, in fact of criminals. ‘The mere lumping together 
of fishes, crustacea, and molluscs in this indiscriminate fashion should 
show that we are dealing with humour, not with science. Perhaps T. is 
amusing himself by contradicting the curious theory of Empedocles that 
fishes are chiefly made of fire and take to the water to cool themselves 
(Arist. de Respiratione 477° 27, where it is said that to be consistent E. 
should also have held that trees, being very dry, grow in the water, xairot 
Tov avtov Adyou éoriv eis TO UOwp, da Tod elvac abra trépfnpa, wowep Ta 
bréprupa dyow exeivos, and LGPh.* 245). In general, E. held that 
a creature lives in the ‘element’ of which there is most in its own com- 
position, and T.’s playful account has followed him on this point, but E. 
did not carry the theory out when he came to deal with fishes. T.means 
to be thorough with the doctrine of correspondences. 

92 b 2. dvanvons xa8apaés. Timaeus thus assumes rightly that all 
animals, even ‘shell-fish ‘, breathe, a fact denied, as we have seen, by 
Aristotle. This was the teaching of Anaxagoras and Diogenes of Apol- 
lonia, as Aristotle says (de /uventut. 470>30). It was the natural view 
fora Pythagorean, since it is derived from the old Milesian doctrine of 
Anaximenes, held by at least some of the first Pythagoreans—that we 
actually live by ‘inhaling’ Yvyxy from the atmosphere, or, as the Pytha- 
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goreans said, from the drepov. Democritus’ well-known assertion that 
breathing is necessary to keep up the stock of soul-atoms in the body 
iS a mere adaptation of this doctrine of Anaximenes to the atomistic 
view of the structure of matter. The theory has even left its traces in 
Aristotle’s famous declaration that vots, the divine element in man, is the 
only one which is not generated from his parents but comes ‘from out- 
of-doors’ (de generat. Animal. B. 736% 27 Netreras 5é rov vow povov Oipabey 
€reurtévar wai Oeiov elvat povov' ovGiv yap avrov Ty évepyeta Kowwved 
owparixy évépyea). Apparently, however (see the words of b5 eis tdaros 
Oorepay xai Babeiay Ewoav dvarvevow), T. holds that creatures which live 
below the surface of the water breathe water. Perhaps he has in his 
mind the views ascribed by Aristotle to Diogenes of Apollonia who said 
that when fishes expel water at their gills they draw in air ‘ by the void in 
their mouths ; for there is air contained in the water’ (de Juvenful. 471® 
2-5). The general theory that the most mindless creatures of all live 
at the bottom of the sea seems reminiscent of the well-known doctrine of 
Diogenes, that ixuds, ‘damp ’, interferes with thought. 

92 b 7-C I. doydras oixijoes. T. clearly means, though A.-H. denies 
this, that the aquatic creatures live lowest down and furthest from pure 
air. Cf. the theory in the myth of the P/aedo that the whole Mediter- 
ranean basin is a sort of marsh and that its so-called ‘air’ is mostly water 
and mist, so that you would have to get right above it to be in ‘the real 
air’. Just as the shell-fish, &c., are the worst sinners and therefore live 
farthest from pure air, so in the PAaedo it is the virtuous dead who live 
on the ‘real dry land’, breathing the ‘ real air’, high above the swamps 
we call the oixovzevy. Here, too, it is obvious that a fanciful use 1s being 
made of the theory of Diogenes about ixuas. As for the oca évvipa, 
they include every kind of organism found in the sea down to e.g. 
sponges. There is evidently meant to be a crescendo. A man who was 
condemned to become a sponge would be much worse off, and therefore 
must be supposed to have been a much worse sinner, than a man who had 
to become a didavdos Ser dis. 

Q2 C 2-g. vot Kai dvoias dmoPoAy xat xnjge. The principle is that 
‘to him that hath shall be given’. The creatures at the very bottom of 
the sea, (sponges for instance), can have only the barest rudiments of 
aix@nois. They have lost the sense-organs which they have forfeited by 
misuse. But it is implied in the xryjoe that a reascent is possible even 
from the depths. 

There is a minor but interesting question suggested by this account of 
the lowest species. Does Timaeus mean us to gather, from his remark 
that the distinction of sex came in in the second generation, the conclusion 
that a// animals are sexually propagated? Since he says nothing to the 
contrary, | suppose we are to understand that the difference persists 
throughout the descending series, and that there is no generatio acgurvoca. 
This would apparently be in accord with the teaching of Empedocles, 
who seems to have asserted the sexual propagation of all creatures except 
those which came into being in the period when vetxos had not yet 
sufficient strength to discriminate the sexes (his monstrous bi-sexual beings 
who died out from inability to propagate), and those which originate when 
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diria is not yet sufficiently powerful, and begin, therefore, as ‘heads 
without necks’, i.e. as separate members and limbs. (See Actil Pilacit. 
Ve 19 5, Doxogr. Gr. 430, R. P. 173, ras dé rerdpras obxére éx Tuy 
opoiwy, olov éx yas Kai vdaros, dANa &° dAAHAwy dy.) It would thus 
appear that E. did not believe in generasio aeguivoca as a process which 
actually goes on in the world as we know it. Aristotle seriously defended 
the belief. According to him not only are many insects directly gene- 
rated by the decay of animal or vegetable matter (bugs, lice, and the like), 
but even the /es/acea are spontaneously developed out of mud and slime, 
and the same is even the case with some fishes (#7. A, Z. §69* 10 of pev otv 
reioror, @ aowep cipyrat, tov iyOiwv yivovra é£ wav. ov pny GAN Eviot Kai 
éx THs iAvos Kai éx THs dppov yivovrat), and with eels, (ib. 5708 6 rovro oAoy 
TO yévos Tay évaipwy ov yiveras our’ ef dxeias ovr ef wav). Thus he not 
only correctly denied that sexual procreation is the ‘absolutely universal 
rule in the animal kingdom, but wrongly held that some members of it 
are actually developed out of non-living matter by thermal changes, a view 
based on misinterpretation of facts about putrefaction, The belief still 
persisted in the seventeenth century of our era (being accepted e.g. by 
Francis Bacon), and was only killed by the researches of Harvey. 

Q2 C 4-9Q. Kai 54 nai réos ... povoyeris dy. Lyrlogue. The formal 
declaration that our task of describing the structure of the aio@yras becs, 
the visible living creature which embraces all other visible {6a, is com- 
pleted. 

92 C §. Ovnra nai d0dvata fea. The addvara {Ga are the heavenly 
bodies whose construction was long ago described. 

Q2 C 7. eixdv tod vonrod beds aicOyrds. AP and Stobaeus read 
woinrov for the voyrov of F Y. Before the reading of F was known 
wo.yrov might have seemed the better attested text; as it is, the evidence 
is perhaps slightly in favour of voyrov, though the occurrence of soujrov 
in Stobaeus suggests that the variant is older than any of our MSS. and 
possibly than their common source, In such a case we must be guided 
in our choice by the sense. Most editors have opted for voyrot, but 
A.-H. actually prints zoirot, partly from a mistaken view about the 
transcendent authority of A, partly for a worse reason. He wishes to 
force on Plato the theory that the avro{gov which has repeatedly been 
called the wapaderyya of the visible world, and the Syysovpyés are really 
the same—in fact, to make the God of Timaeus a mere mythological 
symbol. 

This is certainly not the theology of Plato, as we have Laws x to 
prove. It is made quite clear there that Plato’s God is the supreme 
Yuxy, and therefore something quite different from the system of «iéy. 
In fact, it is just the existence of the dpicrn yuxy which enables Plato to 
bring the «(Sy into connexion with the visible and sensible world, and to 
escape from the difficulties about the relation of the intelligible to the 
sensible of which the Parmentdes gives such a vivid description. (Cf. 
Greek Philosophy, Thales to Plato, 335-8.) Still, we must make a dis- 
tinction which the editors in general forget. Can Plato, perhaps, have 
attributed this identification of God and «iéy to Timaeus, without com- 
mitting himself to it? I think the answer to the question must clearly 
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be Vo. An identification of the ‘number-system ’ with God is not like 
anything we know of Pythagoreanism. What evidence we have goes to 
show that the Pythagorean religion was theistic, though the issues were 
naturally not defined as closely as they have been by two thousand five 
hundred years of reflection. It ought to be decisive that on the theory 
which A.-H. advocates the interpretation of the dialogue has, right up to 
its concluding sentence, been left ambiguous, It is a riddle, and it is only 
by one single word in its closing sentence that the key to the riddle is 
supplied. I do not think many students of Plato will agree that it is like 
him to construct a gigantic conundrum, to put his reader on a false track, 
to keep up the mystification for nearly eighty pages, and then to hint his 
real intention by one single word. A man with the fear of a super- 
naturally vigilant /ugursitio de haereiica pravilate before his eyes might be 
driven to such makeshifts, but Plato could have had no excuse for 
a mystification of this kind. If he really meant the Syeoupyds and the 
avtro{aov to be the same, we may be sure that he would have made the 
point clear early in the dialogue, but admittedly every word of it except 
the word zorov, if that were the correct reading here, suggests not 
identity but distinction. 

One may add that if Plato stooped to mystification, he was only too 
successful. The Zimaeus was a widely-read and much-commented work 
in antiquity. We know a good deal, chiefly from Plutarch and Proclus, 
about the ancient traditional interpretations, and it is quite certain that 
subsequent Platonists down to the end always distinguished the atrof{¢or 
from the Syuovpyds, even in their most fantastic theories about these 
beings. 

What is worse, the interpretation and reading ruin one of the most 
important points in the whole dialogue. Timaeus began by setting the 
eternal (the dv) and the temporal (the yryvdpzevoy) in sharp opposition. 
He then had to face the obvious problem wy there should be any yeyvo- 
pevoy at all. Why should there not be just the eternal atrofgov? The 
Snpuovpyés was brought in expressly to provide the answer. There is the 

vyvopevov precisely because God is good, and goodness ‘ cannot be idle’, 
But if the Sypsoupyds is only the atro{gov over again, the gulf has not 
been bridged at all; we have the atrofgov and the world of mutability 
left standing over against one another, and T.’s pretended explanation of 
their connexion is an empty sham. 

One might add one or two considerations which also make against 
accepting wourod and are independent of theories about what is or is not 
Platonic doctrine. The very word zoupryjs in the sense of a ‘maker’, 
‘ artificer’, is extremely unusual, so much so that it may be doubted 
whether Plato would be likely to use it in that sense without some defining 
condition. owprys foul court regularly means a ‘poet’, not a ‘maker’, 
It is true that God has been called in this dialogue the sourrys xai rarnp 
rovoe Tov mavrds (28 c 3) and that we read in the Republic (x. §97 d 2) 
of him as xAivys rors, but the addition of the defining genitives makes 
all the difference. 

So I think it is pretty clear that the author of Zimaeus Locrus had the 
reading vonrov in his text, and if so, this is probably by far the earliest 
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evidence we have for the sentence. He ends his paraphrase with the 
statement that the ovpayvds was made complete é« Oe@y re xai dvOparrwy rar 
re GAwy Cywy, doa Sedayiovpyarat wor cixdva ray dpioray cideos ayenverw 
Kai aiwviw xat voarw, where the closing words are a manifest paraphrase 
of elxwy rov voyrov.! Philo of Alexandria is another author of the early 
first century a.p. who apparently read elxwy rod voyrod, for he has ({ F%#. 
Moysts ii. 12 ad fin.) the phrase, used of the human species, dyripspor 
yeyoves Oeod Suvdpewy, cixav THS dGoparov diacews éeughavys, ardor 
yevnty (? yevvyry), where the words eixwy... dvcews are pretty clearly 
a reminiscence of the present passage. 

In the third century of our era Plotinus clearly read vorrov. Cf. 
Enn, vi. 2. 22 ad fin. vonrot rotvww cixwy éxovoa ivddApara ov To? 
meroinkotos GAAd Tay wepiexouévwy ev TH TeTonKoTt. Ov TOU WerounKGTOS 
could not have been written by any one who knew of eixwy rov wotyrov as 
a variant in Plato’s text, even if he preferred the other reading. I infer, 
then, that the change of voyrotd to womrod is later than the time of Plo- 
tinus, i.e. it is not earlier than the fourth century a.p., if so early. The 
commentary of Proclus breaks off long before the end of the dialogue, 
but it is, I think, possible to be sure that the reading wro:rov was unknown 
even in his time. For in his comments on the words r@ yap rav voovpe- 
voy xadXiorw... évrds éxov davrov ovvéornoe (30d 1—31a1), Proclus 
relates that Atticus, in the second century a.p., had raised the question 
whether the dypcovpyds himself is one of the voyra {oa contained in the 
mwapaderyya or not. He proceeds (Diehl i. 431 ff.) to mention the various 
solutions of the question proposed by Porphyry, Amelius, and himself. 
They differ in various ways, but they all agree in taking it for granted 
that the Sypovpyds and the avro{goy are not identical; the point at issue 
is which of the two is ‘ prior’ to the other. If Proclus, or any of those 
who had discussed this question before him, had known of a reading 
wowjrov in our passage, obviously the alternative that the dynpovpyes zs the 
atrofaov would have had to be faced. This suggests that the reading is 
actually later than the latter part of the fifth century a.p. Hence I think 
editors in general entirely right in retaining voyrov, though until the text 
of F was known, there might have been a doubt whether sro:rov had not 
the stronger MS. support. (Rivaud does not record anything about W.) 

As to the construction, we must avoid the error of some translators 
and editors, who take rov voyrov to mean Tov vorrov Geov. This is 
hardly possible, since it requires us to ‘supply’ @eot with voyrod out of 
a word (eos) which has not yet been employed. The real construction is 
indicated by the words {Gov éparoy in the preceding line. We must 
supply {wov, and the whole phrase means simply that the xdojos is 
a ‘ visible living creature, embracing all other visible living creatures, which 
is an image of the intelligible living creature’, i.e. a visible copy of the 
avro{woy, as we have all along been told. 

As to the origin of the corruption one might reasonably suppose it not 
to be purely accidental. If it had been, one would naturally expect it to 
have been promptly put right by a diorthofes. Is it due to some Christian 


1 «al vodrw seems to be wanting in T, but this is probably accidental. 
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copyist (or diortholes) vaguely influenced by the story of God making 
Adam in His own image? Or may it not even be possible that zrourov 
was intended as the genitive of zrouros? The mistake might conceivably 
be made by a Christian Platonist familiar with the theory of Philo Judaeus, 
expounded in his de opzficto Mundi, that Genesis I describes the creation 
not of the sensible world but of the archetypes of sensible things, a theory 
adopted by Clement of Alexandria (Sromat. v. 93, Stahlin, p. 387). 

Q2 C 9. povoyers oy. We must not attempt to extract from the words 
the doctrine that the aic@yros xoopos bo/h yiyverar xai éors, that it is at 
once ‘eternal’ and ‘temporal’, because everything recurs to infinity in 
successive cycles. T. has nowhere committed himself to the doctrine of 
those Pythagoreans who taught exact ‘cyclical recurrence’. He has said 
no more than that all the astronomical motions have their periods. And 
he has expressly told us that the yryvopevoy is precisely that which never 
€orre (ytyvopevoy pv det, dv 82 ovdérore), and that the actual never yiyverat 
but is dy ded, yeveow 8é ovx eyov (27d 6). To explain this antithesis away 
is to destroy the main point of his theory of @vors, that ‘ passage’ is the 
most fundamental character of ‘Nature’, The dy has no existential 
force, and the words simply mean ‘this one only-begotten otpavds’. It 
is interesting to remember that the best attested text in John i. 18 seems 
to be Ocov ovdeis édpaxey wwrore’ poovoyev7s Geos 6 by els tov KoArov Tov 
warTpos, exeivos éf7yjoaro. It is very hard not to suspect some, perhaps 
far-away, influence of our sentence in these words. 


Siateiver S5€ cro treparros els Trépas evpwotos, 
Kal SiomwKel TK TraVTA ypnOTOS. 


APPENDIXES 


I. THE SPEECHES OF ERYXIMACHUS AND 
ARISTOPHANES IN THE SYMPOSIUM 


a. Speech of Eryximachus (Sympos. 185 ¢ 6—188 e 4). 

Among the speeches in praise of Eros is one by the distinguished 
physician Eryximachus which is worth noting as a statement of the general 
position of the medical men who connected their science with cosmo- 
logical theory. Its foundation is made up of two doctrines which we at 
once recognize as those of Alcmaeon of Crotona. (a) Most things in 
nature fall into pairs of ‘opposites’, a view which goes right back to 
Anaximander and is expressly ascribed to Alcmaeon by Aristotle (A7¢7/, A. 
986* 31, ‘he says that most things in man’s life, ra roAAa trav dvOpwrivur, 
are pairs, meaning the pairs of opposites, ras évavrwryras’. (6) The 
business of the ‘professional’ in general and of the physician in par- 
ticular is to produce a good result by blending opposites in a xpaats or 
dppovia. Thisis just Alcmaeon’s doctrine of icovopcn, the ‘ balance of the 
constitution ’, since the result of an overplus of one member of such 
a pair is, by hypothesis, always bad. On these premisses E. proceeds to 
argue by adopting a distinction which had already been drawn between 
the good and the bad Eros. Eros means with him exactly what ¢uAéa or 
g@idrys does with Empedocles, the attraction of unlike to unlike, the 
demand for everything to be completed by its opposite. The over-dry 
body thirsts for liquid, the overheated body demands ‘ the cool’, and so on. 
On the strength of this theory, the good Eros is declared to be an 
attraction of x#/rkes which results in a duly balanced xpaors, ‘ blend’ or 
‘temperament’; the bad Eros is one which does not (Sympos. 188 a). 
Eryximachus begins by saying that the speakers before him seem to have 
forgotten that Eros is a cosmic principle or force, seen not only in human 
life (ért rats Yvyxais trav dvOparwy, 186 a3), but in all life, and indeed 
everywhere (éy rots dAAots, Tois re CHpact TOY wavrwy Cwwr Kal Tos ey TF 
YN Pvopévors, kat as eros eireiv éy wacr rots over, ib. 186 a 5-7). Thus, to 
illustrate from his own profession, there is a SurAots “Epws in our bodies; 
‘the healthy and the diseased in the body are confessedly different and unlike, 
and the unlike loves and desires the unlike ’ (186 b 5 ro yap bytés Tov cwpa- 
TOS Kai TO vocwouy GpodAcyoupévus Erepdv TE Kai dvdpotov dort, TO Sé aydpotoy 
Gvopoiwy ériOvyet cat épa). So the ‘love’ felt by the healthy is different 
from that felt by the diseased, dAAos pév ov 6 eri rp tyrevd Eps, ddAos 
8¢ 6 éri rd voowda. (He means that e.g. the healthy body, when dry, 
desires drink, but only so much as will restore the ‘ balance’ between ‘the 
moist’ and ‘the dry’; the diseased body of an hydroptic or a man in 
a burning fever desires to be drenched with ‘the moist’ far beyond this 
limit, and that is why cresczt indulgens sibi dirus hydrops.) The business 
of the physician is to comply with the good Eros of the healthy con- 
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stituents of the body, but to refuse to comply with the morbid Eros of 
the diseased (ib, 186). In fact, iarpixy is just the scientific knowledge 
of the ‘loves’ of the body for filling and depletion (értorjpyn trav rod 
owparos epwrixav mpos rAnoporny Kai Kévwory, ib. c 6), and the true physician 
is the man who can distinguish the good from the bad Eros in this 
sphere and transmute them so that his patient acquires the first in place 
of the second, the man who knows how to produce Eros where it ought 
to exist but does not and to expel it where it exists but should not. ‘ For 
he must be able to make peace between the warring elements in the body 
and to make them in love with one another. Now the warring elements 
are the opposites (ra évayruirara), cold—hot, sharp— sweet, dry—moist, 
and so forth’ (ib. 186d 6-e1). Asclepius, 6 #pérepos mrpdyovos, dis- 
covered how to instil épws and dpovora, ‘ unity of heart and mind’, into 
these opposites, and this is also the secret of such arts as agriculture, 
‘gymnastic’ and music (ib. 186e4ff.). (The jest is that the true 
physician is a scientific ‘Sir Pandarus’, the same jest which Socrates 
makes about himself in his capacity of SuaAexriucos in the Zheaetetus.') 
The true character of these arts is specially obvious in the case of music 
(the study which Pythagorean practice connected so closely with medi- 
cine). This is, perhaps, what Heraclitus meant when he said ‘in being 
borne apart it is brought together’, and in comparing the dppovia in the 
world to that of a bow or a lyre. So long as the opposites remain 
asunder they do not form an dppovia, a ‘ blend’, at all, but when the high 
and the low, the long and the short, are brought into a proper ratio 
(an dpodoyia), you get melody and rhythm. It is the business of music to 
produce this dzoAoyia, and so music, too, may be said to be ‘a science 
of love affairs in the realm of melody and rhythm’ (ib. 187c¢ 4). Now 
the musician has no difficulty in discriminating between the good and the 
bad Eros. (That is, the discerning of the fundamental intervals and the 
simple mathematical ratios on which they depend is a pretty easy busi- 
ness.) His real difficulty is to make men whose souls are not in tune 
(not xéopun) for want of education (187 d 4-5) prefer the right melodies 
and rhythms, and this is like the physician’s practical difficulty in making 
men relish the taste of wholesome food, so that they get the pleasures 
of palatable feeding without injuring their health (dowep ev rH 7perépa 
réxvy peya Epyov rais wepi ty dyorouxny réxvynv eriBupias xadas xp7o Gat, 
Gor avev vorou ry Horny KapracacGa, 187 e 3). 

We see the influence of Eros again in the ‘ weather’, which is so im- 
portant to the farmer. When the hot and cold, dry and moist, have an 
‘orderly love’ (xdcpuos épws) for one another, and exhibit a proper dppovia 
and xpaois, we get wholesome seasons for man, beast, and crops, but 
when the ‘unbridled’ Eros (6 pera ris d8pews “Epws) lords it over the 
weather, destruction and injustice follow (SképOeipev re wodAAG Kai Hoixnoes, 
188 a 8) in the forms of pestilence, drought, storm. (Cf. Anaximander, 
Theophr. P&ys. Fr.2,R.P.16.) All these evils are due to ‘ usurpation and 
disorder’ (rAcoveéia and dxoopia) among the opposites. So the science 


1 Theaet. 149 d 5 dp’ otw én wal 7d8e abrav fobnou, Eri wai wpopwnorpial elor 
SevSraras, 151 b 2 éviows 88... yous Sri obdiy tpov Bkorvrar, wavy ebpevas wpopyapas, 
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known as astronomy isanother branch of the science of ‘erotics’ dealing with 
the revolutions of the heavenly bodies and the seasons of the year (18355). 

Astronomy is brought in because it is thought that the astronomer 
might be able to forecast the weather, and this knowledge is valuatie 
both to the farmer and to the physician. So the writer of Hippocr. rep 
dépwy, vdatwy, Torwy, discoursing of the effect of topography and climate 
on physique says (§2, Kiihlewein i. 34 ff.) that a physician, when he 
opens a practice, should make a careful study of the local winds, water 
supply, subsoil, and the ‘ orientation’ of the city as well as of the habi:s 
of the population; «i yap ravra eidein ris xaAws, padiora pey warra, Ei d¢ 
yy, Ta ye WActora, ovK ay avrov AavOavor és wordAW aduvedpevoy, HS ar 
Greipos 7}, OVTE VoONpaTa ertywpia OUTE TOY KOWWY 7) POLS, OKOly Tis EoTU, 
xrA. A man who has mastered this knowledge may expect to be 
eminently successful in his medical practice, Some may think al] this 
trifling (jerewpoAcya), but the fact is that ot« éAdywrov pépos ovpBarrAcTaAX 
dotpovopin és intpucnv, ddAAa wav dAeiocrov, because diseases vary with 
seasons and climate. This is the thought in the mind of Eryximachus. 
Owing to the general currency of ‘geocentric’ views, meteorology and 
climatology were not in the fifth century currently distinguished from 
astronomy ; all are included in the study of ra peréwpa, ‘the things on 
high ’, and it is really climatology of which both Eryximachus and Hip- 
pocrates are thinking. 

Divination and prophecy (yavrum) come under the same head as the 
rest of science. They deal with ‘love affairs’ between gods and men, 
and aim at fostering the right Eros and banishing the wrong in this 
sphere. xat €orw av 7 pavrum dirias Oey Kai avOpwruv Snpovpyos To 
érioracGat ra Kata avOpwrovs épwrixd, Ova Teiver pos Oey Kai evroéBear 
(Sympos. 188 c 7). 

Thus the central thought of the speech is that not only medicine but 
all science and all religion depends on and aims at a proper ‘ equipoise ° 
or ‘ blend’ of opposites,—a generalization of the theory of health which 
goes back to Alcmaeon; the Pythagorean influence is shown in the 
elaborate parallel between medicine and music and in the turn given to 
the exegesis of the words of Heraclitus about the hidden dppovia." 


b. The speech of Aristophanes (Spmpos. 189 c 2—193 d 5). 

The speech of Aristophanes in the Symposium seems to be generally 
gravely misunderstood. It is often taken as meant for a profound ‘ meta- 
physic of sexual love’, Now it is not very likely that Plato had the 
temperament which would dispose him to find the solution of the ‘ riddle 
of the universe’ in sex; the author of the P&Az/ebus and Laws was as- 
suredly no Schopenhauer, and all the ‘ erotics’ of the dialogues profess to 
be given as illustrative of the temperament of the speakers. Noa one else 
in Plato talks of these matters in the strain appropriated to Socrates and 


3 What we might call the Empedoclean ‘ text’ of this discourse is preserved in the 
lines (Empedocl, Fr. 17, RK. P. 166) : 
nai PirAdrns by rota, lon phads Te wAdros Te 
Thy ov vow Sépxev, Hd’ Supaow Hoo reOnras 
Hrs wal Ovnroias vouileras Eupuros dpOpas ... 
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one or two of his friends. Still less is it likely that Plato would have 
selected Aristophanes, an Aristophanes who owns to having drunk too 
deeply the night before (176 b 4), and opens his discourse with a pointed 
reference to his calling as a professional ‘funny man’ (189 b 5-7), as the 
vehicle for profound speculations. We must look in another direction for 
the real object of his speech. 

A. begins by saying—and so far he agrees with the earlier speakers, 
Eryximachus and Pausanias—that men in general do not adequately appre- 
ciate the greatness of Eros. This is shown by the fact that there is no public 
cult of him. (The words are probably meant to be a neat allusion to the 
passage in Euripides, Hippolyfus 538-40 "Epwra 8€, rov ripavvov avdpay, | 
rov tas ‘Adpodiras | diArdrwv Oaraywv KAndodxov, ot aeBiLopev.) He 
goes on to illustrate the cosmical significance of Eros by a burlesque 
cosmogonical myth. The first men were circular and two-faced, with 
four arms and four legs. There were three sexes, if you can call them 
so, according as both the double bodies of one of these creatures were 
male, both female, or one male and the other female. But as yet there 
was no sexual impulse; human beings were begotten on and born from 
the soil, ‘like rérreyes’ (191 cr). ‘These monsters were so strong and 
daring that they tried to overthrow the Olympians by storming heaven, 
Zeus was at his wits’ ends, as he could not very well destroy the brood 
with his thunderbolts ; -that would cut off the supply of sacrifices and so, 
in the end, recoil on himsclf (190 c 4~5). (This touch is thoroughly 
Aristophanic and was probably suggested to Plato by the plot of the 
Birds, where the birds starve the Olympians into surrender by the 
device of a complete blockade which leaves Olympus without supplies.) 
At last Zeus had the happy thought of splitting the creatures in two. 
This would make them less dangerous, and, as Aristophanes characteristi- 
cally adds, had the advantage of doubling the number of the sacrificers, and 
so increasing the revenue (190d 2). At first, however, the consequences 
did not quite answer Zeus’s purpose. The sundered halves went about 
looking for one another, and when they met, merely died in one another's 
arms. So Zeus turned round their faces on their trunks and gave them 
a new method of propagation to prevent the race from dying out—and the 
supplies of sacrifices from coming to an end. The anatomical changes 
necessitated are described, not with the dry medical precision of Timaeus, 
but in a spirit of Rabelaisian humour, The result of the whole is that 
the originally ‘ double’ creatures have been cut in two like pickled sorb- 
berries, and each half goes wandering about seeking its mate. When 
they meet they long to grow together again and cling one another pas- 
sionately. Their highest desire would be that Hephaestus would rivet 
them firmly into one creature. (Another deliberately broad comic touch.) 
This is what is called ‘ being in love’. If we are not careful, we may be 
split again, and then we shall be like reliefs on tombstones. 

It is clear that this is simply a burlesque of a cosmogony which, like 
that of Timaeus, assumed that the differentiation of the sexes is not 
original but a ‘ product of evolution’. This is the very assumption made 
by Empedocles for the period of the world in which we are living, that 
in which veixos is disintegrating the compact ‘sphere’. The well-known 
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lines about the ‘oxen with men’s heads’ and the bi-sexual creatures 
which lived early in this period but perished from inability to reproduce 
their kind are at the bottom of the stories of both Timaeus and Anisto- 
phanes. The only difference between the tone of the two speeches is that 
whereas Timaeus is quietly humorous in a decorous way, Aristophanes 15 
Aristophanically boisterous in the fun he gets out of the idea. 

The significant thing is that Plato assumes as a matter of course that 
Aristophanes is well acquainted with the speculations of a cosmological 
poet like Empedocles, As he shows himself in the Clouds familiar with 
Diogenes of Apollonia and his theory that ‘ air’ is divine and is the same 
thing as vous, probably he did know a reasonable amount about current 
‘scientific ideas’. How he would pick them up is sufficiently illustrated 
in the Sympostum itself by his presence as a fellow-guest with Eryximachus. 
We should also compare with the speech in Plato the brilliant parody 
Birds 685-722, where the Chorus expounded a fanciful cosmogony of 
theirown. According to them—they are consciously improving on Hesiod 
—at first there were Chaos, Night, Erebus, Tartarus, but not Earth or 
Sky (y7 8 088° dnp ob8é otpavds Fv, 694). (Thus Hesiod, who put Ty 
along with Chaos and Tartarus, Anaximenes, Diogenes, who begin with 
anp, and the usual Orphic cosmogonies which open with Ty and Orparos 
are all wrong.) Night laid an egg out of which Eroscame. (This looks 
like an allusion to the Orphic story of the cosmic egg which gave birth 
to Phanes, the first living creature, and it may be such an allusion if 
Lobeck was right about the antiquity of the ‘Rhapsodic Theogony ’. 
At any rate, Hesiod is again corrected, for he had put épos at the very 
beginning.) Then the birds were produced by Eros and Chaos, and only 
after that did Eros ‘mix up all things’ (Airds 700 xzporepov 3 ot tw 
yévos Gbavdrwy, mpiv "Epws fuvénetey arravra’ | duppeyrpévow 8 érepar 
érépots yever otpavos wxeavos re | xal yn wayrwv Te Geay paxdpwv yeros 
dpOirov.) (The ‘mixing up’ looks like a definite allusion to the ‘sphere ’ 
of Empedocles. Cf. the xparjp of Timaeus.) It was only after the pro- 
duction of the birds that Earth and Sky and Ocean-stream, and their 
descendants, the gods, appeared. The birds thus claim, as against the 
gods, to be the ‘elder branch’. ‘Gods’ are cadets, as the Stewarts were 
cadets of the Fitz-Alans. The whole thing is the work of a poet who 
has several mythical and scientific cosmologies in his mind and is treating 
them all as matter for burlesque. That the men of science are directly 
aimed at is shown by 690-2, where the Chorus profess to be telling the 
tale to explain the true facts about ra peréwpa, ‘things on high’, i. e. the 
very things which had provoked the curiosity of the first Greek scientific 
inquirers and continued to be the main subject of their study until biology 
came into the forefront (iv dxovcavres wdvra wap’ qyov opbas wept tor 
perewpov |... Tpodixw wap éuod xAdew elrnre rd Noewov). 


1 The reference to Prodicus does not imply that he had any cosmological theory of 
his own. All that is implied is that in some of his lectures he retailed astronomical 
ideas about ‘things on high’. The audience may ‘tell Prodicus to go to Halifax’ 
because, now that they have heard the truth about these things grass, they have no 
occasion to pay his fees, 

With what Aristophanes says in the Symposiums about the different characters 
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The little work entitled Tipaiw ra Aoxpa wept Yuyas Koopw xal 
vars appears in a number of the inferior Platonic MSS., but has re- 
ceived scant attention from modern editors, though Bekker included 
a revised text in his edition of Plato, and there has been at least 
one later one, that of de Gelder (Leiden, 1836), containing unpublished 
conjectures of Valckenar. (1 regret that I have not seen this work.) 
This neglect is unfortunate for a double reason, It is difficult to study 
the spurious ‘ Pythagorean’ literature without being driven to the con- 
clusion that its authors were often working with a substratum of genuine 
tradition, and that valuable suggestions may still be derived from some of 
them if we eliminate from their accounts of Pythagoreanism elements 
which can be shown to be derived from the Academy and from Aristotle. 
Moreover, even if the Zimaeus Locrus proves to be valueless as a document 
for Pythagorean science, it is at least a summary of the physics, physiology, 
and psychology of our dialogue which is considerably older than any of 
the existing commentaries or MSS., and may thus have incidental im- 
portance both as showing what the state of Plato's text was long before 
the writing of our chief MSS. or even of their lost common archetype 
and as indicating an exegetical tradition which goes back beyond Chal- 
cidius or Plotinus. The very mediocrity of the writer’s mind is reason 
for thinking that no striking point in his interpretation is likely to be of his 
own invention. ‘And, in fact, I have tried to show incidentally more than 
once that the evidence of the paraphrase to the text or its interpretation 
is really valuable. On the other hand, on one most important point, if 
my comments have been sound, the construction of the cosmic dppovia of 
35b4 ff, all the modern editors have gone astray precisely because they 
have followed the lead of Boeckh, who in his turn appears to have based 
his views on the statement of Zimaeus Locrus 96 b—c about the sum of 
the terms of T.’s great double progression. They have supposed that 
the ‘authority ’ behind them is that of August Boeckh, but in reality it is 
only that of whatever ancient interpreter supplied the unknown writer of 


exhibited by mankind according as they are ‘ halves’ of what was once a double male, 
or of a double female, or of a male-female, it is interesting to compare a passage of the 
Hippocratean wept dicalrns & (Kiihn i. 650 ff.), where the writer accepts the Empedoclean 
theory that a child’s body is composed of constituents from those of both parents in 
different proportions, and goes on }v pey ovv dpoeva ra owparta dwoxpilevra dupord pay 
Tuxn, abferat xard 70 Undpyoy xal yivovra otro Evbpes Aaurpol rds Yuyds wal Td owe 
loxupoi, hy ph dad &airns BAaBwot ths érara. hy Sé 7d pev dwd rou dv8pds dpoev dwoxpOp, 
70 8¢ dnd ris yuvakds OnAU, wal tmxparyoy TO dpoev, hy wey TUXY, MpoTpHioyEeTM pds 
anv laxvporépny h doGeveorépny... wai ovro piv Hocoy Tay sporépow Aapumpol, Spas 5e 
3ed71t Gad Tov dybpds Td dpoev éxparnoey, dydpein yivovra: ... hv 5¢ awd pev THs -yuvaseds 
dpoev droxp:0p, dwd St rou dy8pds OnAv, xparhoy 5¢ 1d dpvey, aiferas rov avrdv rpdwoy TH 
wporipy ... yivovra: 8¢ ovro: dvipéyuvar .. . Td 82 OnAU +yivera: xara Toy abrdv Tpdwov. 
hv pty dw dugdorépay OnAu dwoxpOp, OnAvadwTaTa Kal edbpularata yivovra, fy 88 Td 
prey dwd ris yuvainds GRAV, 7d 82 dwd rou dyv3pds dpaev, xparhan St 7d OHA, . . . Opacvrepas 
pey Ta wpda bey Spyus 8t xdopias Kal abral (leg. avra). Hy & Hy (1. 9) Td pew dad Tov 
dvdpds Ondv, 7d 8° dwd ris -yuvakds dpoev, xparnap St 7d GRAV... yivovrat ToAunpdrepas 
Taw mporépay wal dvdpeia dvopalovrar, It is serious speculations of this kind about 
‘ heredity’ that Aristophanes it burlesquing. 
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Timaeus Locrus with his figures. (They are based on the assumption— 
96 b—that 384 is the integer from which the progression is to bezin. 
Plutarch, de Antmae procreatione 1020¢, tells us that this selection of the 
starting-point was given by Eudorus ‘following Crantor’ (éraxoAovbyas 
Kpdvropt). It is not quite clear whether this means that Crantor had 
already given the whole series of terms of the progression, but I should sup- 
pose that the mention of Eudorus indicates that he had not; he had, 
perhaps, simply remarked that if we take 384 as our ‘unit’, all the 
terms of the series will be integers. Eudorus will be the ‘authority ’ for 
the construction of the dppzovia given by Boeckh and followed impliciuy 
by nineteenth-century editors.) 

It seems worth while, then, to say something about the contents of this 
anonymous piece of exegesis. In its general character it is an epitome 
of the whole teaching of the dialogue from 27d 5 to the end; i.e. it 
covers the ground of the discourse of Timaeus and merely disregards 
the dramatic setting of the dialogue and Critias’s story of the pride and 
the fall of the Atlantid kings. We want, if we can, to discover the 
probable date and the probable standpoint of the author, and so to arrive 
at some conclusion about the sources from which he has derived his 
interpretations. 

The external evidence is unluckily scanty. We can begin by fixing 
a terminus ad quem for the composition. We note at once that there is 
no recognizable allusion toit in Plutarch, nor does any author of Plutarch’s 
age or an earlier refer to a work on cosmology by the Pythagorean 
Timaeus. On the other hand the work is mentioned by the Neo-Pytha- 
gorean Nicomachus of Gerasa in his tract on Harmonics.’ As Apuleius, 
who appears to have translated the better-known Jnfroductio Aritthmetica 
of Nicomachus into Latin, belongs to the time of the Antonines, it fol!ows 
that ‘ Timaeus’ must at latest be a little earlier. Roughly we may say the 
work cannot be later than about the reign of Hadrian. But what about 
the terminus a guo?_ It is now generally admitted that the fabrication of 
works under the names of famous Pythagoreans goes back to the end of 
the second or beginning of the first century B.c., since the famous anti- 
quary, M. Terentius Varro, appears already to have accepted ‘ Ocellus 
(or Occelus) Lucanus’ as a genuine ancient document (Harder ‘ Oce/ius 
Lucanus’ p. xiii.). If we could be sure that Plutarch means to ascribe the 
first attempt to give the terms of the dpyovia of the world-soul in detail to 


1 Nicomacht Enchiridton c. ut (p. 260 in Jan's Seriptores Musict Graect) where the 
writer professes to be following a method of constructing a system of tetrachords 
adopted not by Eratosthenes and Thrasylus, but by 6 Aoxpds Tizaos @ wai TAarav 
napnxodovénoevy, This is according to him the genuine Pythagorean tradition for the 
‘section of the canon’ for the interval 1-27, i.e. that specihfed in the Psyvhovoria of 
our dialogue. Though there is no actual quotation from our ‘ Timaeus Locrus ’, it is 
no doubt the work on the strength of which Nicomachus professes to know exactly 
how Pythagoras constructed an dpyovta of this compass. Unfortunately, though he 
promises to give the actual construction, the promise is not redeemed in what we 
possess of his work. In all probability he would have followed the indications of the 
ZT.L.; i.e. his dppovia would have been that of Boeckh and his followers, though, if 
we may judge from the construction he gives for the double octave (Jan, pp. 255-9), 
he would have spoken in the loose Aristoxenian way of the intervals less than a tone 
as Hpyurdoua, 
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Eudorus, and that he is right on this point, we could fix the date of 
TZ. £. a little more precisely, since Eudorus was a contemporary of Strabo 
and so belongs to the Augustan period. Hence if 7. Z. is really following 
Eudorus we could say that the work must have been composed not earlier 
than the Augustan age and not later than about the time of Hadrian, 
i.e. very roughly somewhere between 20 B.c. and a.p.120. That we 
must not place it too early within these limits seems to be shown by the 
absence of any reference to it in Philo Judaeus. Now, if 7. Z. is really 
dependent on Eudorus, an interesting consequence follows. Eudorus of 
Alexandria was regarded as an Academic belonging to the group of suc- 
cessors of Antiochus of Ascalon, who made a sensation in philosophical 
circles by trying to read Stoicism into Plato, just as his contemporary 
Posidonius was reading Plato into Stoicism, and so gave the impulse to 
the composition of Cicero’s Academica, (For the evidence about Eudorus 
in this connexion see Zeller? iii. 1. 611 ff.) The view of Antiochus and 
his followers was that there are none but verbal differences between 
Platonism and Aristotelianism, and that both at bottom are the same thing 
as Stoicism. This is the position expressly taken up by Varro, as the 
representative of Antiochus, in Cicero’s Academica Posiertora. We should 
expect an abstract of the Zimacus coming from an adherent of this line 
of thought to translate the theories of T. into the familiar doctrines and 
terminology of the Peripatetics and at the same time to show a more or 
less strongly marked Stoic tincture. We should further expect that the 
earlier the date of the work within the limits assigned, the less marked 
would be any specific Neo-Pythagorean influence. In a work composed 
in the name of a Pythagorean after the time of Apollonius of Tyana, we 
should expect to find some traces, at any rate, of Apollonius; in a work 
belonging to a rather earlier period, e.g. the earlier part of the first cen- 
tury A.D., we might expect a pretty fair amount of echoing of Pythago- 
rean catchwords, but we should look for the theology to be of the vague 
and eclectic monotheistic type which we get, for example, in Cicero. 
On the whole, I think, examination of the Z: Z. will show very strongly 
the tendency to treat T.’s doctrine as to all intents and purposes that of 
Aristotle, and will also show marked Stoic affinities, but of Neo-Pytha- 
goreanism there do not seem to be any definite traces. Hence I should 
regard it as most probable that the composition dates from before the rise 
of Neo-Pythagoreanism, and should probably be assigned to some date well 
before the end of the first century a.p. In that case evidence as to the 
Platonic text, when it comes from 7: Z., will obviously have to be taken 
very seriously. The interpretation may be expected to show signs of the 
eclectic rapprochement with Stoicism, and may possibly give us clues to the 
line taken in the commentaries of Posidonius. 

To work out these points more in detail, Z.Z. opens his epitome by 
repeating the distinction of Plato's text between yvots or God and dvayxy 
as causes of the world-order. He then resolves the ‘ universe’ {vuravra 
into three constituents, i8€a, tAa, aic@yrov. But he at once distinguishes 
vAa from sensible ‘body’, making it exactly equivalent to Aristotle’s 
apury vAn and saying that Plato ‘calls’ this rpaéry vAy ‘place’, réros 
OF xwpa, exactly as Aristotle had said before him (94a tay 8 vAay éx- 

2658 UU 
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payciov cai parépa riOavay Te Kai yewarudy elyey tas Tpiras ovcias.... 
rauray 5¢ ray VAay didioy péy eda, ov pay dxivaroy, dudppwrov 5é caf airay 
Kai doxnuatiorov... ray dé repi ra TwpaTa peporay clyev Kal Tas Garépw 
dvacos, where the distinction between a ‘first’ and a ‘second’ matter is 
simply obtruded on the dialogue from Aristotle). So it is an Aristotelian 
gloss when we are told (94 b) that the meaning of the statement that vAa 
is perceived vo6w Aoyiope is that it is thought not directly but per ana/s- 
giam (1O payrw Kar evOvwpiav vonrGa: adda Kar’ dvadoyiay, 93 b). We 
note that the theology is theistic ; there is no suspicion that Geds and ié<a 
may be meant for the same thing (mpivy dv dpavov yevécOar Adyw For; 
idéa, Te Kal VAa Kai 6 Geds Sapuoupyos rT BeAriovos,94 Cc. This is inevitable 
in a Peripatetic who must find room for the ‘first mover” as well as for 
‘matter’ and the ‘forms’ it receives). The Adyw has here been carefully 
interpolated with yevérOacin order to save Plato from all suspicion of hete- 
rodoxy on the doctrine of the eternity of the xdopos. From the original 
Stoic point of view it was Aristotle who was heretical on the matter, but 
Boethus, Diogenes of Babylon, and Panaetius are all known or believed 
to have rejected the older Stoic doctrine of the periodical éxz‘pwors 
(Philo de aefernitat, Mundit5, R. P. 526). Z. Z. thus reduces the part of 
the Synpsovpyds, as Plutarch does, to the establishment of order in what 
without him would be a chaos, but, unlike Plutarch, he does not believe 
that there ever was a time when things were actually chaotic. At 95 d the 
words about the soul of the world being a blend of the dyémoror and 
the pepiorov are given a Peripatetic sense by identifying the two with 
elSos and UAn, xpaya atray Kepacdpevos €x Te Tas duepioTw popdas «ai 
Tas pepurras ovcias; the ratrdy and Oarepow are reduced simply to two 
tendencies to motion (96 a) @ woreute Svo Suvdpets dpyas Kwaciwy, Tas Te 
TavT® Kai Tas TH éré_pw. This ought to create adifficulty, since one would 
_ expect that the xuwyoes mentioned are simply the ‘ diurnal’ revolution and 
the motion of the sun and planets in the ecliptic. We should then 
further expect to find that the dvvayis ras ravra xwdovos was given to one 
part of the cosmic yyy, that of the xivaots r® érépw to another. But in 
the Platonic text the whole mass of which the two ‘circles of the soul’ 
are formed is homogeneous ; ravrév and Oarepov are commingled in every 
part of it before the construction of the two great circles is undertaken. 
We may fairly suppose then that we are dealing with a popular expo- 
sition which does not really convey the meaning of the Platonic passage. 
The author goes on to describe the construction of the dppovwia in the 
Wyn, remarking that if we start with the number 384 as the first term 
of the series the sum of all the terms is 114,695, a statement plainly 
copied from some fuller exposition, probably that of Eudorus, which gave 
the several terms of the series. We then get an exposition of the astro- 
nomy of the dialogue which conciliates it with Aristotelian and Stoic views 
by placing an unmoving earth at the centre of the cosmical system. The 


1 Biiumker (Problem der Materie 389) may be right in finding a trace of Stoic 
influence in the use of the word ovcia at 94 a for the ‘corporeal substances’ perceived 
by our senses (ray 8 bAay éxparyeioy nai patépa TiOdvay re xat yevvarieay elyer ras 
rpiras ovcias), but I do not feel convinced that this may not be a simple echo of the 
language of Zim. 35 a 2 about the wepi rd cdyara pryvopdryn pepor) ovoia. 
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évaytia Svvayus of Mercury and Venus is apparently taken to refer simply 
to their alternating appearances as morning and evening stars (96 e—9g7 a). 
The writer goes on to refer to the ‘spiral’ of 39a6 and adds that it is 
made by the sun which moves one degree in the ecliptic for each daily 
revolution of the dmAavés (robépruv pév xara piay poipay &v dpepnoiw 
xpovy, 97¢). Thus he keeps the old Pythagorean reckoning of the year 
as 360 days, 12 months of 30 days. No notice is taken of Zaws viii. 
828 a 7—b 3, where Plato’s own reckoning of the year is given as 366 
days. It is not clear that T. in the dialogue means to assert this old 
theory. According to Censorinus, who is supposed to be following Varro 
(see Diels /'r. d. Vors.* i. 297), Oenopides of Chios had reckoned the year 
at 36542 days and Philolaus at 3644 days (ib. i. 307). It is possible 
that these notices are not to be implicitly trusted, but it cannot be seriously 
doubted that the astronomers of the fifth century had made approxi- 
mately correct computations of the length of the solar year. Timaeus 
nowhere mentions the number of days he allows to month and year, but 
in 39c he defines the month and year without any reference to one 
another as the periods of moon and sun respectively, and the general 
tone of his remarks about the science of number as originating in the 
attempt to equate the periods of the various planets with diurnal revolu- 
tions of the ‘same’ suggest that he is well aware of the difficulty of 
adjusting the lunar and solar periods." One may perhaps conjecture that 
in making his statements about the length of the month and year the 
writer of 7: Z., or his authority, is deliberately ‘ archaizing’ and over- 
doing it. The epitome proceeds to the geometrical construction of the 
regular solids, preserving what we know from Speusippus to be the genuine 
original names of the two types of elementary triangle, the dyerpiywyor 
{98 b) and dpererpaywvov (ib.). It rightly explains what was meant at 
555 by the statement that God used the dodecahedron, éxi 76 wav, 
éxeivo Sualwypadav by the comment 10 dwdexdedpov cixova rod mayros 
dordacaro, éyyiota opaipas éov (7. L. 98 e). It then proceeds to explain 
how, since there is no ‘ void’, things are always changing their places as 
‘the whole’ revolves, and so the yevéoas and POopai of all perishable 
complexes are brought about, and then returns to what Timaeus had said 
at an earlier stage about dvadoyia as the bond which holds things to- 
gether and the necessity that two mean terms should be inserted if the 
dvaXoyia is to have ‘solids’ for its first and last terms. What is said here 
is little more than a repetition of the actual words of the dialogue 31 b 4— 
324 in an abbreviated form, but another touch of correct old-Pytha- 
gorean colouring is added by the remark that as all the four constituents 
of the xdopos are duvdyec toa, rot Adyot atrav ey icovoyia (Alcmaeon’s 
word) évri. Next follow some brief remarks about the sub-varieties of 
each of the ‘roots’ (99c), which form a very inadequate summary of 
Tim. §8c 5—61c 2. 

We now pass to the production of faa @vard, the passage about the 
making of the subordinate ‘gods’ being left unnoticed, presumably 


1 Cf. the mention (77m. 47 a 5) of uinves wal éviavtaw mepiodo: as provocative of 
thought, which would have little point in the mouth of a believer in the year of 
360 days. 

uu 2 
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because the wniter does not take it seriously. He says simply that after 
God had constructed the human soul on the same lines as the cosmic, he 
handed it over ra dice rg dAAOW Ting, ‘ to the mutable ‘ (99g d). 

His next remark finds no warrant in the text. The souls of the Gvara 
{Ga are said to have been drawn partly from the sun and moon, partly 
from the other planets. But in the ‘ rational’ part of the human soul, and 
in it only, the preponderant element comes from the dwAavés (99 € ras 
pay yap avOpurrivas Wuyas TO pev Aoyixdy dare Kai voepov, Ta 8’ aAoyoy Kai 
adpov. Tw dé Aoyix@ TO pev Kpécoov éx Tas TavTe Grows’ To dé yEeperow Ex 
Tas TW érépw). That the meaning is that the predominant constituent in 
the Aoy:xov comes from the dAaves seems clear from the proceeding state- 
ment that the souls are drawn from all the circles éw suas ras rairw 
Suvdpuos Gy év TS Aoyuxd pépa eter. This is manifestly a mere misun- 
derstanding of the ‘ sowing’ of the souls in the dpyava ypovov spoken of by 
Timaeus. Presumably the source of the misinterpretation is chiefly a desire 
to find support for astrology in the dialogue by connecting differences of 
temperament with the planets under which men are born, while the 
Platonic principle that dpery is ddéororov is saved by the theory that the 
‘better part’ of the Aoyi«dy comes from the drAavés. If so we have here 
a definitely Stoic touch. Chalcidius (143-91, Wrobel pp. 203-36) shows 
the same anxiety to conciliate the utterances of the Zimaeus and Republic 
with the Stoic conception of eizapyévn and the acceptance of astrology 
and payruxy. Granting the doctrine of eizappéry, the erroneous exegesis of 
Tim. 41 e—42 e is seen to be an attempt to ‘ rationalize’ the statements of 
Timaeus by eliminating the existence of dyvOpw7o: elsewhere than on the 
earth. This ‘rationalizing’ fits in with the subsequent explaining away 
of reincarnation. It is what we should expect in an exegesis mainly 
influenced by Peripatetic and Stoic ideas, but not in one senously coloured 
by the revival of Pythagoreanism. I think a careful reading of the Z- Z. 
strongly suggests the view that the author is no Pythagorean at heart 
His views are those of an eclectic of the time when Platonism, Aristo- 
telianism, and Stoicism were being made out to be identical. This would 
suit the view that he is dependent for the main lines of his interpretation 
on Eudorus. 

At 100 a we get the first instance of a piece of Pythagorean terminology 
which then recurs repeatedly. The soul is said to be the ‘governor ’ (izraros) 
of ‘the whole booth’ or ‘tabernacle’ (7@ oxdveos dravros).! The subsequent 
instances of the word are 101 c tpépecOat 5¢ 76 oxavos Trav évacpiav Cowr 
xtA., TOL e diatpwyevw TH oxdveos Ud TO Kevw, 103C a yap rots olor 
Opyavoy appofaro To oKavos, 104 d perevdvopévay Tay Yvyav Tay pey Serwr 
és yuvaixéa oxavea 700’ UBpw éxddopeva. The origin of this designation 
of the body as the temporary ‘booth’ of the soul cannot be doubtful, 


1 Dr. Headlam says, commenting on Aeschylus Agamemnon 50 that ‘in 7. ZL. 1004 
ws TdAAQ pépen Uanpereiv TOUTY Kabdnep UnaTy Tw Oxdveos Gwarros, translate it as you 
may, it will be seen that trary is still superlative, and r@ oxdveos a partitive genitive '. 
I admit the possibility that 7& oxdveos here is partitive and depends on rdAAaq pépr, but 
I hope I am not showing disrespect for Dr. Headlam’s high authority in adding that 
since braros is the Greek for consud, I am not convinced that the rendering ‘ governor 
of the whole booth’ is grammatically wrong in a work of the date to which 7. Z. 
must belong. 
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though the instances of it in earlier literature are very rare, except in the 
fragments of Democritus. I take the following collection of passages 
from FY. d. Vors® Index. Aelian #. N. xii. 17, Democritus said that un- 
timely births are most common when the winds are southerly, are Toivuy 
Tov oKyvovs Suaxexupevou KaL OvX MpHOT pévou wAravacGa Kai Ta Kvopeva, 
Democr. Fr. 223 oY TO OKHVOS xpncet Tact TapeaTy evpapéws drep poxGov 
nat Tadumwpins, 4 éxooa be psxGov Kat TaAaurwpins xente xai Biov ddyover, 
ToUTwy OvK ipeiperas TO oKivos, dA’ v) TNS yopys kaxobryin, Fr. 37 6 ra 
yruyis dyaGa. aiped pevos ra. Gedrepa. aipéerat’ 6 6€ Ta OKHVEOS TA dyOpunrjua, 
Fr. 187 puyys pev yap rercdrys TKyvEos poxOnpiny spOot, oKyveos d¢ lexis 
dvev Aoywo pod Puy ovddv te dpeivw tiPyow, Fr. 57 xrynvéwy pav ebyevera 
7) Tov orKyVEOS evbévera, dvOpwrwy 52% rov nOeos evrpomin, Fr. 270 oixéraow 
as pépect TOU oKyvEos xp@ mpos adAo, Fr. 288 voros oixov nai Piov 
vyiveras Sxwomep Kai oxyveos. The word is thus a favourite with Demo- 
critus, though the use cannot have originated with him. Only a believer 
in immortality, or at least in reincarnation, would naturally call the body 
in which the yuyxy resides its temporary ‘tent’. Hence we are reason- 
ably safe in inferring that the name originated among the Pythagoreans 
by whom Democritus notoriously was greatly influenced, and Bt. is likely 
to be right in connecting its use with the famous apologue of the ‘three 
lives’ ascribed to Pythagoras (Greek Philosophy, Thales to Plato 42). 
The reiteration of the word is manifestly an attempt at giving a super- 
ficial Pythagorean colouring to the discourse. One gets the impression 
that the writer only remembered the usage after he had got half-way 
through his work, and then set himself mechanically to repeat it as often 
as he decently could. The thought the phrase was coined to express 
means nothing to him. 

A fairly full epitome is now given of the sense-physiology of the Z. 
which is followed by a much abbreviated version of the theory of respira- 
tion and a fuller account of the pathology of the body and more par- 
ticularly of the mind. The prominence given to disease of the mind and 
the cure for it, seems characteristically Stoic. We find substituted for T.’s 
subdivision of the genus dvoca into the two species pavia and dpafia 
a rather different account. There are(102 d) many different disorders of 
the different ‘ faculties ’ (Ywyas vdcor évri moAAat, dAAa 8 dAwy duvapiov 
éyri‘). He then mentions the following duvapes with their respective 
disorders : 

alc Oyrixa—dvoaa Oyo ia, 

pvapovixad—aAdba 

Oppyrixa— avopegfia cai daporeria (? see below) 
wabntixa—dypia waded re Kai AVoaa oiotpwoees 
Aoyuxd—dpalia cat éxppoovva. 


Thus duafia and dyoa are made the species of disease, not of the soul 
in general, but of the Aoyuxy Svvayus, and we are provided with four other 
Suvayets, of which Timaeus says nothing, each with its peculiar vooos or 
vooot. We seem to be dealing with a doctrine that has undergone both 
Peripatetic and Stoic influences and yet is not strictly Peripatetic nor strictly 
Stoic. The language about the different duvdyes, especially the reference 
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to the dppyruxn Suvapus appears to be Stoic. According to the well-known 
Stoic view the pépy of the soul are eight, the ipycpovixdr, the five aioOnoas, 
the gwvyrixoy, and the owepparucy (cf. Aetius Placiia iv. 4. 4, Doxogr. 
Graec. 390 = R. P. 509, iv. 31. 2, Doxogr. Graec. 410 = R.P. 509 4). 
But it was apparently also held that each ‘part’ of the soul has one or 
more dvvdpeis towhich it is the substrate (Iamblichus de Anzma ap. Stobaeus 
Eel. i. 367. 17 W., v. Arnim Fragmenia Sloicorum ii. 225 adda pay ot ye 
aro Xpvotrmov Kat Znvwvos prooopor Kal Waves ovo ToLa THY YUxTr 
voovct TAS pey Suvdpes & ws éy TH! trroKerpevp wowrTynras cupPiBalovor, Tip dé 
Yuxyv as ovoiay mpoirroxepéevny tals duvdpeot xporéacw) Iamblichus de 
Anima ap. Stob. £cl. i. 369. 6 W. [v. Arnim i. 39]. The &srvaps 
Sppayrixy jvand dvvayus Aoywxy on this view belong to the pepos called the 
iryepovixov ; aiaOyots, however, according to the view ascribed to Zeno 
and Chrysippus, should not bea Svvayus but should comprise five of the 
eight pépy of the soul. (The difference between the pépy and the érva- 
pecs is that the former are physical parts of a physical thing, each 
occupying a different location in the body, the latter are ‘qualities’ of 
a substrate.) The substitution of a dvvayis alcGyrugy for the five 
alg @yoe«s Conceived as physical parts looks like an attempt at adaptation 
to the Peripatetic views about the alo @yrucy yruy7- 

It is interesting, again, that the two disorders of the épyyriy should 
have the names given to them. dvopeéia plainly means a state of in- 
sufficient dpeéis, general lassitude. The word is only supported in 
L. and S. by two references, one to the present passage and one to the 
medical writer Aretaeus. The corresponding adjective dyopexros is found 
in [Aristotle] de Virtutibus et Vitis 12508 8, where cwppoovvy is described 
as the dpery TOV éreGuparixod, xa’ ny dvdpexros yivovrat TOY wept Tas dxro- 
Aavoes Tov  pavdwy 7dovay, ‘ unstimulated by thejsordid pleasures of carnal 
enjoyment’, and again at 1250 9 where it is similarly said that awdpo- 
avrvyns tort... Td elvat wdons aroAavoTuns aloyxpas woovys avdpexrov. It 
occurs again in Plutarch de cohibenda Ira 460 b, where we are told that 
if we judge that a servant ought to be punished we ought not adetva 
THY KoAagW woTEp oLTiOV dvopéxrous yeyovoras, ‘as we decline food when 
we have no appetite for it’. The de Virtutibus e¢ Vitis is just such an 
attempt to combine Platonism and Peripateticism as we find in the 7. Z. 
itself, and it is interesting to note this coincidence in language. (Aristotle 
himself in his £¢/:cs has a difficulty about finding a suitable name for the 
person who is not roused by stimuli which would appeal to the normal 
man, and has to fall back, with a kind of apology, on the word dvaic@yros, 
‘blockish’, Z..W. DT. 1119* 5.) By the first century a.p. a name had been 
found for these abnormally ‘ cold’ persons, the name dyopexrot. According 
to the published texts of Z. Z. the other disorder of the dppyruy Stvams 
iS ampomeria. I cannot believe that this is what the author intended. He 
manifestly meant the second ‘ disorder’ to be antithetical to the first. No 
one talking of wrong states of the dpexrixdv could possibly leave out of con- 
sideration the commonest of such states, undue readiness to snatch at any 
and every pleasure or to gratify any and every craving, the dxoAagia of the 
£.. N. Aristotle in Bk, T of the £7¢hics calls this disposition dxoAacia, but as 
we advance futher into the £7/ics he finds that he wants the name dxoAacia 
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for something worse,—the state of the man who is not merely very prone to 
offend against what he knows to be the ‘right rule’ from a strong pro- 
Pensity to the gratification of his passions, but deliberately and of set 
Purpose follows a wrong rule. Hence at £/4. VW. H. 115019, undue 
Propensity to follow the passion of the moment is classed as one of the 
two forms of ‘moral weakness’ (dxpacia), and gets the name mporréraa, 
the fault meant being that of the man who surrenders himself ‘passionately’ 
and headlong to his mood as opposed to the other kind of ‘ moral weak- 
ness ’, doOevea, that of the man who makes good resolutions and tries to 
keep them but is always giving way, from mere lack of ‘fibre’. The point 
is elaborately developed in the so-called Magna Morala B. 1203* 30 ff. 
where the two forms of axpacia are distinguished as 4 péy mpotpertixy ris 
xai ampovonros Kai éfaidyns ywopuervn and  érépa olov doOevixy tis, 7 peta 
Tov Adyov otca Tov drorpérovros, and the preference is given to the former, 
since it may be found even in a owovdatos who is of a naturally ‘warm’ 
temperament, whereas sheer weakness of purpose and owovdaidrns cannot 
coexist (6 orovdatos obdérore ovTw yévorr’ Gv dxparys). It seems clear to 
me that this fault of headlong passion is what the Z. Z. refers to, and that 
we should re-examine the MSS. to make sure whether they do not read 
awpomérea OF mporeria. If they do not, the word should be restored by 
‘emendation’. (L. and S. regard dwpomeria as synonymous with dmpo- 
wrwota, a Stoic word meaning ‘deliberateness’. But ‘deliberateness ’ 
could not be regarded as a ‘ disease’ of the soul by a Stoic.) 

One might perhaps detect a trace of Stoic influence in the stress twice 
laid on ‘strength’ of soul, once at 103 b and again when at 103 e the 
use of rebuke and chastisement is recommended by the remark pwvviover 
yap 5:4 mporporay éycipoicat trav Gpyav, but the inference would be pre- 
carious. 

On the other hand the reproduction of the medical ‘determinism’ of 
T.’s account of ‘disorders of the soul’, unaccompanied by a single 
allusion to the other passages in which he insists on moral freedom and 
responsibility, is what we should expect in a writer under the influence of 
Stoic ‘ predestinationism’. The only qualification of the determinism of 
the 7, Z. is the insertion of the clause 6 rt uy dpyia éori, ‘apart from mere 
indolence ’, in the assertion that our parents and our bodily constitution 
are more to blame for our faults than we are ourselves (103 c). There is 
also a possible allusion to the Stoic theories about révos in the description 
of ‘gymnastic’, medicine, and philosophy as Suvdmes rpéfowar Kat 
rovoiwwat Kai Ta TWpaTa Kai Tas Wuyds (103 e). That we get an echo of 
the Pythagorean saying that philosophy is the highest music (uwoexa Se 
Kai d ravras ayepwv pirocodpia, 104 a) Only shows that the writer or his 
source was well acquainted with the Phaedo. The dismissal of ra xaf 
“Adew (104d) and of ‘ transmigration ’ as useful fables is in keeping with 
the ‘rationalizing’ tone of the whole document, but ought to show that 
the Pythagoreanisms of the author are merely antiquarianism and do not 
represent convictions of his own. Onthe whole, it seems to me that a sur- 
vey of the contents and language of the epitome justify the conclusions ; 

(a) That the work shows no Neo-Pythagorean influences and that its 
Pythagorean touches are simply borrowed from the writer's reading ; 
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(5) That there is a Stoic influence shown chiefly by the recognition of 
astrology and the complete determinism ; 

(c) That for the rest, what we find in it is simply a harmonizing of 
Plato and Anstotle. 

The natural inference is that the composition comes from an eclectic 
who regards Plato, Aristotle, and the Stoics as all having intended to teach 
the same thing. Since this fits in very well with what is known of the 
tendencies of Eudorus, whom the 7. Z. seems to be following in its state- 
ments about the cosmic dppovia, the work is probably based on him and 
gives us a specimen of the interpretation of the Zimaeuvs current among 
the reconcilers of Plato and Zeno, who begin with Antiochus of Ascalon. 
From the absence of any real evidence of Neo-Pythagorean influence, 
I should infer that it was probably composed in the first century a.p. 


III. ARISTOTLE’S DOCTRINE OF SPACE 


The immediate object of the present pages is strictly to give some 
account of Aristotle’s views about space. I am not directly concerned 
with the wider question about the possibility of an actual infinite, since 
the alleged infinitude of space is here only one special case of the wider 
problem, which is discussed in the Physics (T. 4-8. 202> 30— 2088 23) 
before we reach the consideration of space in particular, and determined 
on general grounds. Again, I am not primarily concerned with the more 

——. special discussion about the reality of an empty space (xevdv), which follows 
immediately on the discussion of ‘ place’ (Physics A. 6-9. 213% 12— 
217° 28), The section of the PAysics which directly concerns us is that 
which discusses the character of space itself, A. 1-5. 2089 27—213411. 
The first four books of the Physics form a single logical whole with a very 
simple principle of construction. The first book (as in the case of the 
Metaphysics and de Anima) is an historical retrospect of the views of 
others undertaken to determine the precise character of the object studied 
in the science, and so to discgiminate it from other branches of ‘ theoretical 
philosophy ’. The range of physics is settled by the consideration that 
its object ‘ Nature’ is the complex of things which have a source of rest 
or motion internal to themselves, and of their constituent parts. Physics 
is the study of the dpyaé or airva of the rest and movement of ‘ Nature’. 
The second book is therefore taken up with the distinction between the 
four senses of ‘cause ’, the determination of the kind of cause for which 
the physicist is looking, and the discrimination of vows as an dpyy 
xuvnoews from tuxy and 76 atrdparov, which simulate it. It is only when 
we reach I that we enter on an attempt to give a ‘definition’ of xdénots, 
and to divide it into its constituent species. We have next to take note 
that the movements studied in physics are those of peyéOn, res extensae, 
and that they occupy duration (éorw % wepi gicews érvorypn wept peyebn xal 
xivnow Kat ypovoy, I’. 202» 30); consequently it is part of the work of 
physics to discuss the nature of peyé6y, time and space. The rest of I 
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is accordingly given up to arguments intended to show that no actual 
peéyeOos can be infinite and no trajectory nor duration infinite. In A we 
proceed to treat seriatim of (a) rdmos, (4) xevov, (c) xpovos. It is the dis- 
cussion of roros with which we are specially concerned, The questions 
we are invited to consider are (a) whether it exists or not, (4) in what 
sense it exists, what is the modality of its being, i.e. to what category it 
is to be referred (ras éor/), (c) how it is to be defined (ri dori). 

Question (a) is verily speedily disposed of. There certainly is such 
a thing as rozos, for ‘every one understands that things which are are 
somewhere’ (ra yap Gvra wavres SroAapBadvover elval rrov, A. 208% 29), and 
‘what is non-existent is nowhere, for where is there a tpayéAagos Or 
a sphinx?’ Simplicius regards this as an allusion to Zim. 526 2 fi. 
A second reason for holding that there certainly ss rozos is that rs Kw 
Tews 7) KOW) padtoTa Kai Kupwrarn, the «ivnows which underlies all other 
forms of change, is motion through space. The reality of this is 
guaranteed by aic@nois. (Movement is one of the xowa aioOyra, along 
with oxypa, péyeBos, apiOpos, de Sensu 437° 9.) 

Hence Aristotle promptly proceeds to question (c) ri éoriv, since on our 
answer to this will depend our answer to the remaining question zras éori. 
Toros appears to be something different from its filling, body. Where 
there is now water, by and by there may be air; the bodies are different 
but the ‘ place ’ they occupy is the same, much as though it were a kind 
of jug that can be filled at different times with different liquids. Hence 
‘place’ is ‘held to be’ (efvar Soxet) something different from any of the 
‘things which come to be in it and go through changes’ (Gre 5¢ rév atrov 
rémov TovTov dAAo Tt THY TwpdTwy Karéxet, TovTo $) Tov tyywopévww Kat 
peraBadrAdvrwv erepov avr elvar Soxet’ év @ yap ayp éott viv, towp év 
TovTw mMporepoy Hv, wate SyAov ws HY 6 Toros TL Kal 7) Xwpa Erepoy apoir, 
cis Hv xai €f 5 peréBarov, 208> 3-8). Here Aristotle is simply echoing 
Zim. 49b47-c 7, 50e. He goes on, in virtue of his belief in an ‘abso- 
lute ’ up and down, to ascribe a distinctive dvvayus or causal activity to the 
different regions of space, the up and the down, the right and the left, the 
before and behind, which he regards as the ‘parts’ of an ‘absolute’ 
space. ‘For each (of the four kinds of body) is carried (péperaz) to its 
own place, if left to itself (4%) xwAvduevor), one up and another down, but 
up and down and the rest of the six duacrdoes are ‘parts’ or ‘forms’ 
(j€py xai ef5y) of place. These distinctions are not merely relative to 
ourselves (ov povov mpos Has), but there is a real distinction in nature (é» 
dé ry duce diwwpiotat xwpis exactov). It is not just any direction that is 
‘up’, but the direction in which fire and light things move; similarly 
‘down’ is not just any direction but that of heavy bodies and earth, so 
we see that the distinction is not merely one of position but of influence, (ws 
ot 17 doe Staépovra povoy GAA xai rp Suvvdpe, 2085 11-22). Aristotle, 
in fact, attributes to the different regions of ‘absolute’ space a sort of 
power of ‘attracting’ different kinds of body. It is odd that he does 
not see the inconsistency of his statement with the point on which he in- 
sists elsewhere that the vertical at one spot on the earth’s surface 1s not 
the same direction as the vertical at any other. He is trying to combine 
the view of Timaeus that what we commonly call ‘up’ and ‘down’ 
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simply means ‘ from the centre to the circumference ’ and ‘from the cir- 
cumference to the centre’ with a radically incompatible view that there ts 
an ‘absolute’ up and an ‘absolute’ down. (I can hardly believe that 
Aristotle would have fallen into a blunder of this kind about facts with 
which he was perfectly acquainted except from an undue anxiety to dis- 
agree with the 7imaeus wherever he can find an opening.) The question 
still remains whaf réros can be. It cannot be itself a body, since a body 
and the ‘place’ it fills have the same dimensions, and it would be absurd 
to say that two bodies can be ‘in’ the same dimensions at once. Again, 
if there is ‘ place’ or ‘room’ of a body (caparos réros xat ywpa), plainly 
there is also place of a surface and the other limits (i.e. the line and the 
point), for the same argument is applicable. Where there were formerly 
the planes (érireda) of the water, there will be by and by those of the air. 
(This seems to allude to the theory of T. on the composition of the four 
‘roots’, the érireda of the water and air meaning the equilatera) tn- 
angles which are the faces of their constituent particles), But we cannot 
draw any distinction between (ovdeuéay Scapopay ¢dyopev) a point and the 
place of a point. So if the place of the point is not different from the 
point, neither will the place of any of the others (sc. of a line, surface, 
solid) be different from them; the place of each will be nothing other 
than itself (209% 7-13). The object of this argument is to make us realize 
the difficulty of framing any theory of space by establishing an apparent 
dilemma. Either the rézros of a body is itself a body, or it is something 
different from but correlated with the body. The first alternative we have 
just seen to be impossible ; it is now suggested that the second is in the 
same case, and that there is no third alternative. The surfaces of a body 
must take up ‘ room’, on this theory, as much as the body itself does, and 
sO must its edges or bounding lines, and, by parity of reasoning, so must 
their points. Ifa body and its ‘place’ are distinct, a point (e.g. the apex 
of a pyramid of bronze) and its ‘ place’ or ‘ position” must be distinct. 
The ‘ materia] point’ must ‘ occupy’ a ‘ geometrical point’, whatever the 
precise meaning of ‘ occupation’ may be. Buta point zs a position. We 
can draw no distinction between a point and the ‘position occupied by a 
point ’,and consequently none between a body and the position it occupies. 
‘What on earth, then, can we assume place to be?’ (ri yap ay wore xai 
Geinpev elvac rov térov; 209813). ‘Seeing what its character is, it can 
neither be a primary constituent (orocxetov) (of anything), nor composed 
of such constituents (éx oroiyedwv), corporeal or incorporeal. It has 
magnitude but not body. But the primary constituents of bodies per- 
ceptible by sense are bodies, and, on the other hand, no magnitude is 
composed of primary constituents which are apprehended by thought’ 
(é« 3& trav vorrav—sc. aroixeiww—ovdey yiverat péyefos, 209° 16-19). 
The argument is still conducted against the Academy and with an eye on 
the Zimacus. The Zimaeus itself, it is meant, supposes the bodies we 
apprehend by our senses to be made of corpuscles which are bodies; as 
for the construction of these corpuscles out of something not apprehen- 
sible to sense, e.g. the triangles of Timaeus, or the ‘numbers’ of Plato 
and the Academy, we have seen already on what grounds Aristotle thinks 
this impossible. 
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There is a further difficulty ; how can rdmos be a ‘cause’ of anything ? 
That is, What does it explain? It is not the ‘ stuff’ of which anything is 
made ; it is not the characteristic ‘form’ or ‘formula’ (eos «ai Adyos) 
of anything; it is not the ‘end’ or state of completed growth in which 
anything culminates; it sets nothing moving. (This might look incon- 
sistent with A.’s own former statement about the distinctive dyvdmers of the 
Suacrdceas. Presumably the inconsistency is supposed to disappear when 
we remember that the movements of light things up and of heavy things 
down are ‘ natural ’, i. e. arise from an inner tendency within these bodies 
themselves.' They are conceived of as ‘elective affinities’ working 
from within, not as ‘ pulls’ from outside.) Thus there seems to be no 
place for rémos anywhere in the Aristotelian list of ‘causes’, and yet, if 
roros really is something, its existence ought to explain some of the 
appearances the world presents to us (209* 18—22). 

Again there is the old difficulty of the ‘indefinite regress’ urged 
by Zeno. If everything is ‘somewhere’, and rdros is something, 
must we not ask where tdéros is? We seem to be led to an unending 
series of spaces of different orders, the space of order being ‘in’ that of 


order »+1, and Aristotle always assumes that there can be no actually 
existing series with an ‘infinite’ number of terms (209% 23-6). 

Finally, it is urged, that if every body is in a place, it is also true that 
in every place there is a body (for Aristotle is assuming the point he will 
by and by set himself to prove, that there is no unoccupied space). 
Then what about growth? The ‘place’ occupied by a body is neither 
greater nor smaller than the body which occupies it. Must we say, then, 
that when the body grows bigger, its ‘place’ grows with it pari passu? 
(209* 26-9). ; 

Aristotle next goes on to develop what he regards as the subtlest diffi- 
culty of all, An equally good case may be made out for regarding rozos 
as belonging to either the ‘formal’ or the ‘material’ constituent of that 
which is said to be ‘in’ it. The técos rézos, ‘ place particular’, of a given 
thing has nothing £ in’ it but just that thing. Speaking loosely I may be 
saidto be at this moment ‘in’ my house, ‘in’ Edinburgh, ‘in’ Scotland, 
‘in’ the earth, ‘in’ the otpavds (this last word being used here in the 
Pythagorean sense for the ryaros xvxAos). But properly I am ‘in’ that 
tomos Which contains my body and nothing else, and it is only in virtue of 
being in this téos rdros that I can be said to be ‘in’ any xowds toros 
which contain other things along with myself. This suggests at once 
a definition of ‘place proper’. It is 76 mpGrov sreptéxoy trav cwprdTwv 
é&aocrov (209%1), ‘that which immediately encompasses a particular 





1 The tendency is a mere tendency. A ‘simple body’ does not move up or down 
unless it is already out of its ‘proper place’. When it is in that place it simply 
stays there. The tendency only becomes actual in virtue of a displacement of the body, 
and this displacement is not initiated from within but from without. Without the 
efficient causality of the revolutions of the heavenly ‘spheres’, and in particalar, 
without the obliquity of the Ecliptic (Aofds xu«Aos), there would be no movement in 
the sublunary world and no yéveors or pOopa of perishable things. (See de Generatione 
B.c.10 with Mr. Joachim’s Commentary.) This is how Aristotle reconciles the 
‘natural’ motion of the simple bodies with the view that inanimate things can only 
be set moving from without. | 
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body’. It thus appears to be a wépas, a boundary. But the bounding 
surface of a thing gives it its form or shape. Thus roros would scem to 
belong to the side of ‘form’ in the analysis of a thing into form and 
matter (or, we may say, to the side of wépas in the Pythagorean table 
of opposites ; dare Sdfeacey Gv 7d ldos xai } poppy Exdaorov 6 Toros «iva, 
@ opiferas TO peyeDos Kai 7 TAN TOU peyePous, ‘the shape or form by which 
a res extensa, i.e. the matter of the res exiensa, is determined’). But if 
you regard place, as you may also do, as the dimension (Sidorynpa) of the 
res extensa (i.e. if you look at it as so much volume), rowos would seem 
to belong to the side of dAy (or, we may say, to that of dsrecpor in the 
Pythagorean analysis). This ‘matter’ of the res exéensa is different from 
the res exiensa itself; it is ro wepreyopevov tira Tov cidous Kal @purperoy 
(z09> 7), That is, the shape of a sphere and acube are different, but each 
may take up the same amount of ‘room’ as the other. When we speak 
thus, ‘ volume’ appears as the indeterminate and formless somewhat which 
is given individuality by being determined as of this or that shape, éovt 
St rowtrov 9 vAn Kal 1rd adpirov (2099). For ‘when abstraction is 
made of the boundary (76 2répas) and the properties (xa6y) of the sphere, 
nothing but its matter is left’. By the ‘matter’ of péye#os, which is leit 
when you have made abstraction of the shape of the enveloping surface, 
Aristotle does not mean matter in the Newtonian sense, The ‘ matter of 
the sphere ’ is just extension, volume, not as yet further particulanzed by 
any determination of shape, that of which we say there is the same 
amount in a cube of 1 c. ft. content as in a sphere of the same content. 
Hence Aristotle goes on at once (209% 11) to say that both the account 
of xwpa in the Zimaeus and the account given in the ‘so-called dypada 
Séypara ’ identify xwpa and vAn." 

The point, then, is this. In thinking about extension, you may think 
primarily of situation and figure; ‘ space’ may be envisaged primarily as 
a network of relations of situation between certain ultimate elements. 
This is how it is studied, e.g., in pure descriptive or projective geometry. 
If you keep to this point of view, you will tend, Aristotle thinks, to the 
further identification of it with wépas and eles, the element of definite form 
and shape in bodies. Or you may think primarily of space as metrical, as 
that of which a given body occupies just so much. Your geometry will then 
be in the main interested in metrical properties, equalities, inequalities, 
ratios, and the like. If you follow this tendency to think primarily of 
space as metrical, you will be disposed to the further view that ‘extension’ 
is actually the ‘stuff’ out of which bodies are made by cutting it up into 
parts with different figures. And the discussion of the Zimaeus is an 
example of the tendency. One may easily convince one’s self of the 
reality of these divergent tendencies by asking in any company such 
a question as ‘ Do you think of a circle as a line or as anarea?’ I sup- 
pose we may say that in truth the tendency to think of situation and 
figure rather than of measurement is that of the esprit juste. For whereas 
you can build up a whole system of geometry without introducing metrical 

1 Strictly, Amstotle only asserts that Plato and Timaeus both treat yapa as a 


‘determinable’ (an dmepov), not as a ‘determinant’ (a wépas). Taken apart from any 
farther implications, this is true. 
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ideas, you cannot construct a metrical geometry without non-metrical 
fundamental notions as well as metrical. (See B. Russell, Principles of 
Mathematics, i, chs. XLV-XLVIIL.) The thought of space as a network of 
relations between situations is thus zpérepov ry dice, but owing to the 
close connexion of georhetry with the practical business of measurement 
in land-surveying, building, and the like, the other way of thinking is 
piv mporepov, as 18 Shown by the predominantly metrical character of 
early Greek geometry and by the readiness with which most philosophers 
tend to think almost exclusively of metrical properties in their theories 
about space. 

Anstotle’s own view is that neither the identification of the rowos of 
a body with its ‘form’, nor the identification with the ‘matter’ of the 
body can be defended. For the matter and form of a body cannot be 
actually separated from the body itself, but the ‘ place’ of a body can be 
separated from it, since the same place may hold air and water alternately 
(ro pev yap eldos cat 4 VAy ob xwpilerat Tod mpayparos, Tov dé Toroy évb€- 
xerat, 2095 22). You cannot take away the ‘form’ or the ‘ matter’ from 
a thing and yet leave the thing standing. But you can move a thing from 
one rdros to another without making any change in the thing. So, in 
respect of separability from the thing, its ‘ place’ differs from its ‘form’ ; 
again, the ‘matter’ is part of the thing, but the ‘ place’ contains the 
thing, as a pail might contain water, without being part of the thing any 
more than the pail is part of the water (7 pév ov xwpioros éore Tod zpa- 
yparos, TavTy pév ovx Eate 7 eldos’ 7) 5é weptexet, Tavry 8 Erepos tHS VANS, 
2095 30-2). To identify ‘ place’ with either the ‘form’ or the ‘matter’ 
in things would also make nonsense of the doctrine that a ‘heavy’ or 
‘ light ’ body may be out of its ‘ proper place’. If the rdzos of a thing 
is either its ‘matter’ or its ‘form’, it must be ‘in’ the thing, and so it 
would seem that it must move about as the thing moves. ézros will thus 
change its own to7os; there will be a second rdzos in which the first 
roros Moves about (210° 5-9). There is also a further difficulty suggested 
by the facts of change. When ‘air turns to water’, rdros is lost, if 
roros is the same as either form or matter, but this perishing of rozos is 
unthinkable. The exact meaning of this dzropia was disputed by the 
commentators, but Simplicius seems to me to have explained it correctly. 
When ‘air turns into water’—-when a gas is liquefied—what happens? 
Two things; the ‘air’ loses its distinctive character, or the gas its 
‘gaseous state’, This is a loss of the original ‘form’ and therefore 
would be a loss of rézros if it were true that rovwos = elSos. Also, there is 
a change of volume ; the liquid takes up less room than the gas had done. 
If, then, rozos = vA, it follows that there is less ‘stuff’ in the liquid than 
there was in the gas. But both these consequences are at variance with 
fact. omos is not destroyed by the ‘ change of state ’, though the body now 
takes up less of it than before, and therefore it is false that rowos = «fSos. 
And though the liquid fills less room than the gas, there is still the same 
amount of stuff, and therefore rdzos is clearly not the same thing 
as vAn. 

Aristotle has now to pave the way for a theory of space which will 
enable us to escape from these difficulties. He begins (PAysics A. 3. 
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2108 14) in his usual way by making a series of verbal distinctions in- 
tended to save us from fallacies of amphibology. The word ‘in’ has 
a great variety of senses ; it is important to be clear in which of these 
many senses we are using the word ‘in’ when we say that anything is in 
atomos. Ar. Specifies seven uses of the word ‘in’ which are not that 
meant when we speak of a body as ‘in a place’. (1) A part of any 
whole is ‘in’ that whole, as a finger may be said to be ‘in’ the hand 
to which it belongs; i.e. the relation is that of one constituent of a whole 
to the whole. (2) Again, the whole, in a different sense, is ‘in’ its con- 
stituent parts, for it is certainly not ‘outside’ them (ov ydp éore wapa ra 
pépn TO dAov, 210817). (3) ‘In’ may be used, in logic, of the relation of 
species to genus; the species man is ‘in’ the genus animal! in the sense 
that it is part of the extension or comprehension of the genus; (4) Cor- 
relatively, from the point of view of intension, the genus is ‘in’ the 
species ; the Adyos of the genus is part of the Adyos of the species. 
(5) Then there is a sense of évy in Greek which expresses real, as distinct 
from logical, dependence. One case of this real dependence is that con- 
veyed when we say that tye is éy Oeppois xai Yuxpois, i.e. ‘depends on 
the hot and the cold’, The meaning is that health is a certain relation 
between the hot and cold constituents of the body, is, in fact, the equi- 
libration of them. The ‘hot and cold’ are the ‘matter’ of health; 
the ratio of equality is its ‘form’. Speaking generally, it is in this fifth 
sense that we say that the ‘form’ of anything is ‘in’ the corresponding 
matter, and not anywhere in an ‘intelligible world’ outside the matter. 
The form is a type of relation, and the form of a given thing is that re- 
lation subsisting between just these terms and no others. A relation of 
equality is not health unless the terms of the relation are the hot and 
cold constituents of a living body. (6) Another relation of real depen- 
dence signified by éy is the dependence of effects on their efficient cause. 
It is in this sense that we say that év Bacuv\el ra trav “EXAnvev (2108 21), 
‘the fate of Hellas is in (the hands of) the Persian king’, because he can 
initiate a policy which will determine what turn the affairs of Hellas are 
to take. (7) There is yet a third relation of real dependence expressed 
by this same proposition, os év ro dya0@ Kat odws ws év tw réAXa, depen- 
dence on the final cause (210822), The meaning seems to be that guz 
veut la fin veut les moyens; by willing the end we commit ourselves to 
will the means without which the end cannot be obtained. 

All these senses of the word ‘in’ are derivative and metaphorical, 
whereas when we talk about a thing being ‘in’ a place, we are using the 
word 7” in its primary signification, just as when we speak of wine or water 
being in a pitcher, wrdyrwv dé xvprdrarov 10 as dv dyyei Kai OAws ev Tow 
(2108 24). We must take care to keep this primary sense before us in 
constructing a theory of space and to ask exactly what is the relation we 
describe when we use the word 2” in this way and no other, It is par- 
ticularly important to know whether any term can have the relation to 
itself (aopynoee § dv tis, dpa xat atro me dv davr@ evdexeras elvor, 9 over, 
GAAG Tay H ovdapod H év GAAw, 210% 25). The length at which Aristotle 
discusses this point, and the line on which he argues it are best explained 
by the view of Simplicius that he is covertly referring to the part played 
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by the question whether ‘the One’ or ‘the Many’ can or cannot be ‘in 
itself’ (or ‘ themselves’) in the antinomies of the Parmenides. S. (ed. 
Diels i. 560) pertinently refers to Parmenides 133.4, 145b. It is not 
necessary to follow Ar. into these minutiae ; he decides that if ‘in’ be 
taken in the strict and primary sense, in which we speak of the wine as 
being in the bottle,—and this is the sense always meant when we say that 
a body isin a réros—‘ in’ is strictly what is called by Schréder and other 
modern logicians an aliorelative. The terms of the relation are always 
two different terms. In the derivative sense which was mentioned first, 
both the wine and the bottle can be said to be ‘in’, i.e. to be constituents 
of, the complex, ‘ bottle of wine’, but in the primary sense of ‘in’, the 
wine is in the bottle, but the wine is not in the wine nor the bottle in the 
bottle (Gre pév otv advvator év éavre re elvat rpwrus, Spjdov, 2109 21). As 
for Zeno’s argument that if everything is ‘in’ something else, there must 
be a second space for space to be ‘in’, it may be dismissed as a fallacy 
of ambiguity. Things are in space, and space may also be ‘in’ some- 
thing else, but in a different sense, one of the seven enumerated above, 
just as health is éy Oeppois as éfcs (it ‘depends on’ the proper adjustment 
of the Oepud to the other constituents of the body), and ‘the hot’, ro 
Oeppov is, in a different sense, ‘in’ bodies, ws wdOos (i.e. the relation in 
the second case falls under the category of ddGecrs, in the first under 
that of ¢fs). So Zeno’s argument does not lead, as he supposed, to the 
indefinite regress (210> 27). Thus we have finally disposed of the identi- 
fication of the ‘ place’ filled by a body either with the efSos or the vAn of 
that body. Both of these are constituents of the body in question (éxevov 
yap Tt Taira Tov évdvros, 210 30), but the ‘place’ in which a body is is 
not the body itself nor any constituent of it. 

We now proceed to the positive construction of a theory of roros by 
starting from an enumeration of its trdpyovra xaf atro. Common sense 
assures us (a) that the rozos of a body ‘immediately embraces’ that 
body (réyv rorov elvat mpa@rov pév mepiéxov éxeivo ov Toros éori, 210 34), 
(4) that it is no part or constituent of that body (yydeyv rod mpayparos, 
211* 1), (c) that the ‘primary’ or ‘proper’ romos of a body is neither 
more nor less voluminous than the body itself (roy xp@rov rérov pyr 
éAdrrw pyre peilw, 2118 2), (2) that a ‘ place’ and the body which it con- 
tains are separable (ért dwoXeirecOat éxdorov cai ywpirrov elva, ib.), 
(e) that all ‘place’ exhibits the antithesis of up and down, and that the 
different bodies move naturally either ‘up’ or ‘down’ to their ‘ proper 
places’ and rest when they get there (rdvra rorov éxew TO dvw xat 
KaTw, Kai heperOar dice: Kai peévew ev Tois oixeiots TOTOLS ExagToOY TOY 
TwpdTwr, TovTo Sé roteiv | dvw H Kdtrw, 211%3.) It is clear that what is 
most prominent in Aristotle’s own notion of space is the concept of 
‘voluminousness’, Situation is only mentioned in the unfortunate fifth 
statement about the trdpyxovra xa auto of roros. We can see already 
that roros will turn out to be ‘volume with an up and down in it’. The 
idea is now worked out as follows. Ic is from moving things that we get our 
ideas about ‘ place’; if we knew nothing about movement there would be 
no problems about space to discuss (ovx« ay é{yretro 6 roros, ef py xivnois Tis 
qv 2) Kata. Térov, 211*12). Now motion may be absolute (xa@ aire) or acci- 
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dental and ‘relative’ (xara cvpBeByxds). And ‘relative motion ’ may be 
that of something which is also capable of absolute motion, as of a limb 
of the body, or of the #Aos év rq wAotp (211% 20). (Aristotle’s point is 
that as the body as a whole is conveyed from A to B each of its con 
stituent popia is, Of course, moved, and as the boat moves, the ‘ rivet’ 
moves with it. But Azs theory of rowos requires him to hold that, in these 
cases, because the popia of the body or the Aor in the boat do not change 
their position relatively to the whole body or whole boat, the ‘ absolute’ 
movement belongs to the body or boat as a whole, not to its constituents. 
They can only be said to be moving zmproprte, because a whole of which 
they are constituents is moving. We should say that if the motion of the 
whole body is ‘ absolute’, that of every particle of it is absolute too, but 
Aristotle draws the distinction between ‘absolute’ and ‘relative " mouon 
differently.) In a looser sense, even subjects which are themselves not 
capable of absolute motion may have relative motion ascribed to them. 
For example, ‘qualities’ and ‘states’ cannot in the absolute sense 
move at all ; only bodies can do so. But since ‘pallor’ (Aewxorns) or 
‘ science * (émurriy) are, the one a roidrns Of myself, the other an ééts of 
myself, and I can move from place to place, my pallor or my learning 
may be loosely said to be where I am and to go where I go, ravra ya 
ovr peraseBAnxe Tov TOToV, GTi ev w trdpxovor peraBadArAa. It is with 
motion xa avré that we are now dealing. | What do we mean when we 
speak of the moving body as being ‘ in’ a place or leaving it? We 
have already laid it down that the ‘ primary place ° of a body ‘contains’ 
that body, is no part of it, and is just equal in volume to it. It is now 
added that these postulates forbid us to regard any part of a continuum 
as being ‘in’ that continuum in the primary sense of the word. (The 
reason is that we had stipulated for a real distinction between container 
and contained. They must therefore not have a common surface.) It 
is when the surface of the contained is different from that of the con- 
tainer but yet everywhere in contact with it, that the container can be 
called the ‘ primary place ’ of the contained, and the contained be said to 
be proprie, ‘in’ the container. (Gray pey ovv py Sigpnpevov i) TO WeEpiexor 
dda TUVEXES, OVX as év Tom A€yerat elvos ev exeivy, dAN’ ws pépos éy cAw 
Grav O¢ Senpnpevoy 7 0 Kat darropevoy, ev y Tprep dori TH eoxaTw TOU Wepueyor- 
ToS... €y yap Tw alta Ta éeoxara Tay drropévwy, 2118 29-34.) Unless 
there is such a distinction of surfaces, A must be said to be ; moving wrth 
B (as part of &), not 2 B (ovvexés piev Oy ovK ey éxeivw Kuvetras GAAG per 
éxeivou, Sinpypevov Sé ev éxetvw, 211% 34). When | walk from one a nei 
to another, my hand moves with my body, but water carried in a cask 
really moves zm the cask (211>4). This consideration leads us to our 
definition of space or place, and also helps us to see how the various 
theories already dismissed as unsatisfactory have arisen. Space or place 
has been taken to be the form or ‘ figure’ of the body which it contains, 
on the ground that it ‘ contains’ just that body. What is true here is that 
both the place ‘in’ which a body is and the figure of the body are wépara, 
‘boundaries’, but they are not boundaries of the same thing. The figure 
is the boundary (the outer surface) of the body itself, the ‘ place’ is the 
boundary (the inner surface) of the body which ‘contains’ the first body 
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(ore pév otv dudw répara, GAX’ ob Tov abrod, dAAG TO pav elb0s Tov rpay- 
paros, 6 6¢ Toros Tov repexovTos cwparos, 211512). Again, because the 
‘contained’ can be removed while the container remains unmoved, it has 
been fancied that there is a gap or interval (éaornya) between container 
and contained, and this interval has been supposed to be réros. But in 
reality there is no such gap; the surfaces of the two are everywhere in 
contact, though they are two and not one (ro 8 ovx éorw, ddAa 76 TvyXOv 
éprinre copa tov peOurrapevwv cal arrecOar wepuxdrwv, 211518). The 
‘gap’ theory, according to Aristotle, involves the consequences that there 
are ametpo. toro and that rowos can change its rozos, i.e. that there are an 
ascending series of orders of space (2115 19-25). The meaning of the 
second argument is plain. On the ‘ gap’ theory, when you carry a pail 
of water from one place to another, you must also be carrying about the 
gap or interval between pail and contents, so that you are transporting 
one ‘space’ through a second. The meaning of the other objection is 
not so clearly expressed, but since Aristotle goes on to insist that when 
we transport a vessel full of anything, the ‘place of the whole changes, 
but not the ‘places’ of its parts (211525 ot« dare 5¢ dAAos toros 6 Tov 
popiov, év w [ while] xcwetrar, Gravy GAov TO dyyetov peOioryras, GAA 6 abros), 
Simplicius seems right in eXplaining the reasoning thus. As you carry 
a bucket of water about, a rotation or a wave-movement is set up in the 
water. Qn the gap theory, every ‘ part’ of the water has its own ‘place ’, 
there is an interval between it and every other part, and the rotation or wave- 
movement will mean that each such particle is shifting from one of these 
gaps to another. Since matter is indefinitely divisible, the number of the 
‘intervals ’ will be infinite, however small the quantity of water in the 
vessel, and it will follow that, because it is a sum of an infinite series, 
the volume of a half-cyathus must be infinitely great! The explanation of 
Simplicius, correct or not, seems to explain Aristotle’s refusal to admit 
that the parts of a continuous whole which is moving xa6’ atré are them- 
selves also moving xa@’ atra, and his consequent denial that they are ‘in’ 
the whole in the primary sense of ‘in’, as éy rémw. Again, the reason 
why ‘ place’ has been confused, as Ar. holds, by Plato with the ‘ matter’ 
of bodies, is that the ‘matter’ of a thing may remain unchanged while its 
‘ qualities " vary, just as ‘place’ remains unchanged while its contents 
vary. Ar. concludes that, when the three possibilities, that a thing’s 
‘place’ is a gap or interval, that it is the thing’s figure, that it is its 
‘ matter ’ have been excluded, only one possibility remains which satisfies 
all our initial postulates about the trdpyovra xa atro. The place of 
a thing must be the (interior) surface or boundary of the body which 
immediately bounds it (rd wépas rod meptéxovros cwparos, 212" 5), and 
within which it can move (Aéyw S¢ 10 repiexopevoy Gapa TO KivyTOV KaTa 
gopav, ib. 6). This qualification embodies the demand already made 
that the containing and contained surfaces, though everywhere in contact, 
shall be really numerically distinct. ‘Place’ is thus, so to say, an un- 
moving receptacle, just as a receptacle might be called a movable place 
(gor. dS dowep 16 dyyetov Toros peradopytos, ovTw Kal 6 Toros ayyetov dpueta- 
xivyTov, 212% 14). Consequently, when a boat is going down a stream 
in which it is carried by a current, Ar. says it is the stream as a whole, 
2688 XX 
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rather than the current, which should be called the ‘ place’ in which the 
boat is contained (because the river as a whole looks more like some- 
thing stationary, and BovAera: dxivyros elva: 6 toros). So finally the 
definition is that the ‘ place’ of anything is ‘ the immediately contiguous 
unmoved boundary of the body containing it’ (ro rot wepi€xorros wepas 
dxivyrov mparov, 212" 20). He adds that we now see why the ‘centre’ 
of things is ‘down’ and the ‘inner’ surface of the otpavos ‘up’. The 
former is always unmoved, the latter, though it revolves, is uniform 
throughout and therefore as good as unmoving. The argument is that ro 
pécoy, the common centre of the earth and the universe, is strictly ax«cryroyr 
xara gopay, the surface of the ‘sphere of the moon’ which is turned 
towards us is invisible, and we do not see it move. Hence the ‘centre’ 
and this ‘surface’ are naturally taken as two opposed fixed répara in 
between which things move, and we thus distinguish ‘up’ and ‘ down ’. 
(xai dca rotro To pécov Tov ovpavov—the ‘ centre "—xai To €oxarorv TO pos 
nas THS KUKAW hopas—the under surface of the ceAnnam, the ‘sky’ of 
popular language—Sdoxet elvar rd pév avw To 5¢ Karw pardwra ract Kupios, 
Ore TO pev aet pévet, Tov 5é KixAov Td Ecyarov aoavTus cyov pévar, 212% 21.) 
As a matter of fact, the ‘ sphere of the moon’ is not d«ivyrov, nor is any 
other sphere. But we cannot see their revolutions; the ‘sky’ looks to 
us unmoved, and the ‘centre’ is unmoved, and thus the ‘centre’ and the 
‘sky’ seem to determine the boundaries of the ‘moved’, and to consti- 
tute a rdéros answering to our postulates. It follows that the whole 
ovpavos, as having nothing outside its circumference, does not properly 
‘occupy space’ at all. It is only xara ovpBeByxos that the awAaveés can 
be said to be & row (212512); its parts may be said t# @ sense (wus) 
to be so, because any one of them is ‘between’ other parts, but as 
a whole, it is not éy rorw. 

What is to be said of this construction as a whole? Without going at 
length into the many debatable points of detail] it presupposes, I take it 
every one who is not wedded to the utterances of the ‘ philosopher ’ must 
feel that it is unsatisfactory, as Simplicius, who appends an acute original 
examination of the problem to his exegesis of Aristotle, felt. And the 
reasons for the dissatisfaction are not hard to point out. Aristotle's views 
of space are predominantly metrical. He thinks of extension first and 
foremost as a ‘quantity’ of something, in fact as bulk, not as a complex 
of relations of situation. Cubic capacity, not direction, is the capital 
thing with him, and indeed one almost feels that he would have neglected 
situation altogether if ‘absolute position ’ had not been demanded by his 
doctrine of the absolute lightness of fire. This is an unfortunate preju- 
dice, for though it is quite possible to construct a body of geometry 
without introducing metrical considerations, it is quite impossible to con- 
struct a geometry on a purely metrical basis. Euclid’s geometry, for in- 
stance, 1s predominantly metrical; it is mainly concerned with demon- 
strating propositions about the equality or inequality of lines, angles, areas, 
volumes. Yet Euclid absolutely requires e.g. the notion of ‘similarly 
situated ’ figures and that of the opposition of senses on the straight line, 
and these notions cannot be metrically expressed. When he can, Euclid 
finds a metrical equivalent for a primarily non-metrical property, but no 
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such equivalent can be found for the opposition of sense or direction on 
the straight line, and this is accordingly taken for granted. Whether it 
is possible to pass from a purely non-metrical to a metrical geometry 
without the introduction of an additional new idea or ideas (distinctively 
metrical indefinables and postulates) or not, need not be discussed here, 
nor should I be competent to pronounce an opinion. But see the careful 
examination of the subject in Russell Principles of Mathematics XLVIII. 
421-8. What does matter is that projective and descriptive geometry are 
coherent systems of interconnected truths requiring no metrical notions 
or postulates, whereas metrical geometry, in any case, cannot be com- 
pletely developed without non-metrical (‘projective ’) indefinables and 
postulates. Hence, in logical order, the notions of situation, direction, 
form are prior to the metrical notions employed in geometry. 

Further, there seems to me to be a standing confusion in Aristotle’s 
mind between two distinct questions, a fundamental and a merely secondary 
one, which naturally arises from this adoption of the purely metrical view 
about the science of geometry. The primary question is what volume is, 
what character does the word stand for? This is a question which any 
philosophical theory about space is bound to answer in one way or 
another. The secondary question is how we measure the volume of 
a given body, how much volume does it possess? I do not see that 
a philosopher need answer this question at all except by a reference to 
special works on solid geometry. I cannot help feeling that Aristotle’s 
discussion of rovos confuses these two distinct questions. His statement 
that the romos of a body is the surface of another body with which the 
first is anywhere in contact and in which it is contained may answer the 
question how great the volume of the contained body is, but I do not see 
that it throws any light on, or affords any analysis of, the concept of volume 
itself. I do not mean simply that Aristotle regards this concept as primi- 
tive and indefinable, as, indeed, it seems to be. We could not fairly dis- 
pute his right to select the indefinables of his own theory. The trouble, 
I feel, is that he seems to think that he is describing the character 
‘volume’ when he is, in fact, telling us how to determine the magnitude 
of volume possessed by a given body. 

There are further difficulties about the theory which it is easy to indi- 
cate. It follows, at once, from the definition assumed for romos that the 
whole otpayds has no rozos, unless you say, with Dante, by a metaphor, 
that its réros is the mind of God.’ If this only means that the question 
where the whole ‘ universe ’ is situated is nonsensical, we must admit the 
proposition, unless we accept both the dwepoy xevoy and the doctrine of 
‘ absolute’ position in the old Newtonian sense. But Aristotle’s failure 
to make any distinction between the metrical and non-metrical properties 
of res extensae ought to lead to the further view, which he does not hold, 
that it is also meaningless to ask what is the volume of his own ‘ bounded 


1 Paradiso xxvii. 109 : 
E questo cielo (sc. the first heaven) non ha altro dove 
Che la mente divina. 


Bat here, of course, we are dealing with a ‘ catachrestic ’ sense of x6;, 
XX 2 
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universe’. If being év rérw and having a certain volume are the same 
thing (as the argument throughout assumes), the ovpayds, not being &@ 
ror, Will have no volume. Yet it clearly has; if, as Aristotle holds, it is 
a sphere of finite radius. 

Another obvious difficulty is raised by the conception of surfaces which 
are everywhere in contact and yet are two distinct surfaces. Aristotle’s 
usual illustration is taken from the concave and convex surfaces of the 
sphere, or the concave and convex curvatures of the circle. But in this 
case it is one and the same surface or line which is under consideration, 
the difference being merely that it is seen in a different perspective. To 
say that two surfaces are everywhere in contact is only another way of 
saying that all their elements are identical; and thus they are not two 
surfaces but one. Aristotle’s insistence on this notion leads to a very 
awkward cosmological difficulty. How are we to conceive of the con- 
centric ‘spheres’ of his astronomy? If the innermost sphere of Saturn 
is at every point in contact with the outermost sphere of Jupiter, and yet 
the surfaces are two, then it follows at once that the ‘fifth body’, of 
which the ‘ heavens’ are made, is not ‘continuous’, and this would be 
ruinous to the whole Aristotelian theology and cosmology. If, to escape 
this difficulty, you maintain, as Simplicius does in his commentary on the 
de Caelo, that all the ‘spheres’ extend ‘down’ to their common centre, 
which is also the centre of the earth, you have to believe that two bodies 
can be in the same place at once, since the ‘fifth body’ must then inter- 
penetrate all ‘elementary bodies’. Since Aristotle treats the view that 
two bodies can be év ratre as a patent absurdity (Physics A. 209 6) it 
is hard to believe that he meant to adopt it himself; presumably it had 
. not occurred to him that his account of rewos and his cosmology are 
inconsistent with one another. 

The account of Timaeus seems to me much less open to objection. It 
has the advantage of not starting from metrical considerations. It is true 
that y«wpa is called, among other metaphors, rdoys yevécews trod0xy (4925), 
and is said to be that ‘in which’ everything comes to be (49 e 7). But 
all through, no reference is made to cubic capacity or the like. What is 
primarily before the mind of Timaeus is simply the consideration that 
every physical event happens ‘ somewhere’, and again that what happens 
here now is qualitatively different from what happens Aere by and by, 
and that, in virtue of these differences, ywpa receives different configura- 
tions (cf. 50C 2 xwovperdy re xat Siacynpariopevovy td tay eiowrTur). 
That is, y#pa is primarily not that of which bodies take up a greater or 
a less bulk, but that which exhibits different configurations and different 
‘sensible’ properties in its different regions. Situation and figure,’ not 
quantity, are made primary. ‘Projective geometry’ did not exist as 
a recognized science in the day of Timaeus nor in that of Plato, but it is 
on the ‘ projective’, not on the ‘metrical’ properties of figures that 
Timaeus instinctively pitches as what calls for recognition when he intro- 
duces the notion of ywpa as a third requisite for his cosmology along with 
the zapade’ypara and their sensible pyzjpara. I have already explained 


_ # Figure, that is, of the yyéyeva. The savdexés is strictly duoppory. Even ‘ pro- 
jective ' characters are characters not of ‘space’ but of complexes ‘in’ space. 
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why it seems to me a further great merit in his theory that he treats figure 
and situation throughout as in the first instance characters of ‘ events ’, not 
of bodies. 

To put T.’s position as it might be expressed by a modern sympathizer 
who had the advantage of acquaintance with the works of Professor James 
Ward, if we mean by ‘nature’ that which is ‘given’ through our senses, 
nature is from first to last ‘given’ as a presentation-continuum of 
‘ becoming ’, not in so many several parcels of ‘things’ or ‘ sense-data’ 
plus relations ‘ between’ them; the distinction of ‘things’ or ‘data’ within 
the whole of the given ‘datum’ is one which we only gradually learn to 
make, and there is always a great deal of arbitrariness in the precise way 
in which the lines are drawn at a given stage in the development of our 
knowledge. Spatial and temporal position and direction, like every other 
feature of nature, are primarily given to us as characters of the whole 
event which is nature. The business of theory is to make these characters 
better known to us, to enable us to pass from a mere ‘acquaintance’ with 
them which at the outset cannot strictly be called knowledge at all, though 
it is the necessary starting-point for knowledge, to an insight into their 
formal structure. It seems now to be fairly clear that nothing has done 
more to hinder such clear apprehension of the spatial-temporal structure 
of nature than the habitual isolation of space and time from one another, 
as if each could be understood without reference to the other. It has 
been assumed that the so-called ‘order of coexistence’ is intelligible 
without any reference to the ‘order of succession’. The main pAzlo- 
sophical interest of the Theory of Relativity seems to be that it is an 
attempt, forced by the progress of physics itself upon physicists with no 
preconceived metaphysical theories in their minds, to free us from hopeless 
perplexities created by this artificial separation of space and time and to 
return again to the conception of ‘becoming’ as presupposing not two 
distinct and different continua, space and time, but the one continuum 
of space-time. Timaeus, no doubt, formally treats of time and of space 
as distinct and different features of ‘becoming’ in different sections of his 
discourse. But owing to his freedom from metrical prepossessions, he 
gives an account of the trodoyyn yevérews, the ‘continuum implied in 
becoming ’, which is such that it needs only to be supplemented by the 
recognition that the continuum has four dimensions and not only three to 
be still appropriate. (He himself does not say in his description of the 
trodoxy what the number of its dimensions may be.) Aristotle’s pre- 
occupation with the notion of volume, on the other hand, leads to the 
traditional isolating of space from time with all the paradoxes it involves. 
This is why the latest philosophical work on the concepts of physics, 
work like Professor Whitehead’s, strikes a reader familiar with Greek 
philosophy at once as an attempt to get back from Aristotelian positions 
to the general standpoint of Plato’s Pythagorean cosmologist. 
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IV. THE CONCEPT OF TIME IN THE 7/MAEUS. 


A. Time and Eternity. The relation of time to eternity is made 
pretty clear in the dialogue, 37. c 6 ff. ‘Temporality is a character which 
belongs universally and exclusively to ro yryvopevoy, ‘what is in the 
making’, ‘the unfinished ’, as contrasted with that which is once and for 
all all it can be, the ‘ eternal’ (rd aiwvov). Time is thus connected with 
what Dr, Whitehead has called the ‘ passage ’ of nature. Time and events 
go together. Where there is nothing ‘ going on’ there is not time. Hence 
time belongs to physical nature, because nature is just the complex of 
what is ‘ going on’ (rd yeyvozevov). Also, reasoning, choosing, feeling 
‘go on’ or ‘take place’ though they are not physical events. Thus 
passage extends beyond nature; in some sense it belongs also to our 
inner life, though how the relation of our yyy to time differs from the 
relation of nature to time is a difficult question which no one has yet 
adequately cleared up. On the other hand, to intelligence (vots) as such, 
‘ passage ’ does not apply (as the great poets have always felt). It is clear 
that when we draw the fundamental] distinction between the intelligence 
which knows and the objects of its knowledge, all relations of before and 
after are relations between parts discriminated in the object known, not 
between the object and that which knows it. This is why an intelligent 
mind (a yxy in which, as Plato puts it, there is yots), is, so to say, 
a mediator between time and eternity. It is on the confines of both 
and has a foot in each. The Neo-Platonists formally expressed this by 
saying that the being (ovcia) of the yxy is eternal, but all its activities 
temporal, whereas both the being and activities of vots are eternal, those 
of physical nature both temporal. This gives rise to a difficulty. God, as 
we have seen, is, according to Plato’s Laws, a yvyy, and God ought thus 
to be related to time in the same way in which our souls are. But in the 
Timaeus the Demiurge (i.e. God) actually ‘makes’ both yvxai and time. 
It ought to follow that God is not a yvyy and His activities not temporal, 
if the account of Timaeus really means anything. Plato leaves the 
problem unsolved, and it is interesting that Bt., who rightly lays stress on 
the supreme importance of Plato’s doctrine of God, apparently does not 
see that there is any problem. The Neo-Platonists were alive to it, and 
in their version of Platonism definitely followed the lead of Timaeus. 
They teach that above the place of yyy in the hierarchy of being comes 
vous, and above vois itself stands the supreme One of which we may not 
even say that it ‘is’ or ‘is eternal’. They call it rpoawveov ‘ pre-eternal ’ 
and trepovovoy ‘ supersubstantial’ or ‘ superessential’. It is not to be 
called a being though all being issues from it. The immediate source in 
Plato for all this is the famous passage of the Repudirc about the Good, 
which is declared to be ‘on the other side’ of being (Rep. 509 b 9). 
Neo-Platonism thus definitely made the supreme God identical with the 
Good. Since in the Zimaeus the Creator is plainly distinguished from 
the Good (which inspires His activity), Proclus explains that the Creator 
is vovs, which proceeds immediately from the Good. Then he has to 
reconcile this with Plato’s repeated insistence that vovs exists only in 
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a yuyy and that it is the dpsory yvy7 which causes the orderly motions of 
the heavens, by arguing that there are really two Creators, a higher and 
a lower. But there is no hint of any part of this theosophy in Plato. 
There is a real difficulty in his teaching about God, but he has left it 
standing. 

What is clear is that we must not think of eternity as endlessly pro- 
longed succession without a beginning. That would be just time over 
again, the ‘ passing’ of an endless series of events, and Timaeus tells us 
that ‘ passage ’ belongs only to what ‘becomes’. Such succession, though 
endless, is only the ‘ moving image of eternity ’; it is not eternity itself. 
There are interesting attempts, inspired by Neo-Platonism, in the scholas- 
ticism of the Middle Ages to work out a doctrine much on these lines. 
St. Thomas, for example, regards aefernifas as the mode of being of one 
to whom everything is /olum simul, the whole passage of nature being 
apprehended as a single fact. Such eternity he regards as peculiar to 
God. The mode of being of created intelligences is neither /empus nor 
aelernifas but what St. Thomas calls aevum. His words on the matter 
are,! ‘since eternity is the measure of abiding being, in so far as anything 
falls short of permanence of being it falls short of eternity. But some 
things fall short of permanent being because their being is subject to 
transmutation or consists in transmutation. Things of this kind are 
measured by time, e.g. all motion and the very being of all corruptible 
things. But other things fall less short of permanent being because 
their being neither consists in nor is subject to transmutation ; still they 
have transmutation added as a complement to it, either in act or in 
potentiality, as we see clearly in the case of the heavenly bodies. Their 
substantial being is not transmutable [this is Aristotle’s false cosmology |, 
but they possess a non-transmutable being along with transmutability of 
position. Likewise, we see this clearly in the Angels, viz., that they have 
non-transmutable being along with transmutability according to election 
Li. e. some of them elected to rebel and were reprobated, others to stand 
ast and received higher grace as a reward], and along with transmuta- 
bility of understanding, feeling, and place in their proper mode. Accord- 
ingly, things of this kind are measured by aevum, which is intermediate 
between eternity and time. The being which eternity measures is 
neither mutable nor conjoined with mutability. Thus time has before 
and after, but aevum has not before and after in itself, though they can be 
conjoined with it. Eternity has neither before and after nor does it per- 
mit of them.’ This is manifestly the Neo-Platonic doctrine applied to 
Christian theology® For an elucidation of this conception of aevum in 
modern language I must be content with a reference to Baron F. von 


1 Summa Theologiac, Pars Prima, Quaestio x, Art. 5. 

2 The acknowledged starting-point of the doctrine is the famous definition of 
Boethius (ae Consolat. v, Prosa 6) that aelernztas is interminabilis vitae tota simul et 
perfecta possessio, ‘ Krernitie thanne is parfit possession and altogidre of lif intermin- 
able’, as Chaucer renders it. Hence ‘ thilke thing that suffreth temporal condicioun, 
althoughe that it nevere bygan to be, ne thoughe it nevere cese for to be, as Aristotile 
demed of the world, and althoughe that the lif of it be strecchid with infinitie of time; 
yit algatis his it not wich thing that men mighten trowen by ryghte that it is eterne ’. 
So Milton, ‘ Then long Eternity shall greet our bliss | With an sadtuidual kiss’. 
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Hiigel’s striking work Evernal Life. (For St. Thomas in particular see 
c. vil of that work.) 

Next, note carefully that ypovos is not the same thing as the fundamental 
‘passage’ of nature, the fact that nature is ‘what goes on’. The name 
for this passage in Plato and Aristotle is xévnows, which covers not only 
change of position (motion in our sense of the word), but change in size 
or quality, or when the word xivnoxs is loosely used, actual coming to be 
(yéveors) and ceasing to be (fOopa), though when Aristotle wishes to be 
exact he calls yeveois and POopa not xunoes but peraBoAai, and makes 
xivnots a Subspecies of peraBoAy, ‘ mutation of something which already is ’. 
Plato, as we have seen, expressly reckons the ‘ motions’ of Yvyx7, thoughts, 
feelings, volitions, as xuwyoes and the origin of all other xivnows. Time, 
according to both Plato and Aristotle, is not the ‘passage’ itself, but 
the ‘measure ’ (yérpov) or ‘number ’ (dpOu0s) of xivnows. In any speci- 
fication of the time that has elapsed we are comparing examples of the 
‘passage’ of nature. For example, when we say ‘his illness lasted 
three days’, we compare one event (the illness) with another (the return 
of sunrise or noon). 

Plato and Aristotle know nothing of Kant’s doctrine of the ‘ideality’ 
or ‘subjectivity’ of time. They regard the world which appears not as 
an ‘effect’ on our minds of an unperceived world of non-sensible causes, 
but as the actual physical world itself. Consequently the temporal and 
spatial relations between things and events are rightly regarded by them 
as real relations between the things, not as relations somehow imposed 
on them by the percipient mind. It was Kant’s misfortune that he took 
the other view." 1s theory of space and time leads to the same sort of 
fatal misunderstanding of the character of physical science as the older 
error of separating ‘ primary’ qualities, thought of as real whether we 
perceive them or not, from ‘ secondary’. For a brilliant exposure of the 
fallacy which lies at the root of both theories, see Whitehead Zhe Con- 
cept of Nature Lecture II (Theories of the Bifurcation of Nature). But 
Kant’s version of the ‘bifurcation ’ fallacy leads to a much more complete 
scepticism than the older version of Galileo, Descartes, and Locke. They 
at least believed that the spatial, temporal, and mechanical relations we 
perceive ‘correspond to’ the same relations among the ‘realities’; 
Kant holds that everything we perceive is mere appearance, and that of 
real things we only know this much, that they are the unknown causes of 
the illusion we call nature, Plato and Aristotle know nothing of these 
‘bifurcation’ theories (though, no doubt, Aristotle’s demand for the 
mysterious ‘ substrate’ of ‘ becoming ’ which he calls vAy gave an impulse 
to the development of such views). They identify the Nature of which 
physical science investigates the laws with the complex of perceived pro- 
cesses, as men of science are at last learning to do again, and hold that the 
spatial and temporal relations between things are part of what we per- 
ceive (belong to the percep/um, not to the percipiens). On the importance 
of distinguishing relations between parts of the perceived object from 
relations of that object—Nature—as a whole to the percipient and the 


1 On the hopeless confusion in which Kant has left the doctrine of Time see the 
excellent treatment of H. A. Prichard, Aanf's Theory of Knowledge ch. 5. 
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inextricable perplexities to which any confusion between the two relations 
leads, see in particular the admirable and too little studied work of 
J. Grote Exploratio Philosophica c. 1. 


B. Absolute and Relativist Theories of Time and Space. 


The most important difference between philosophical theories of space 
and time is the difference between the absolute and the relativist or 
relational theories. In the history of modern speculation, Newton is 
the most illustrious representative of the one type of view, Leibniz of the 
other. The question is whether ‘absolute’ position in space or date in 
time means anything or not. If we are asked where such and such 
a thing is or when such and such an event happened, the answer is always 
given by a statement which comes to saying that the thing is ‘so far and 
in such a direction’ from something else, the event happened so many 
days or months or years before or after some other event. The rela- 
tional doctrine maintains that this is all that a statement about a position 
or date can possibly mean. Such a statement tells you how far and in 
what direction (in space or time) @ lies from 4. If you go on to ask 
‘but where or when is 4?’ you are similarly told how far and in what 
direction 4 is from ¢, and so on without end. The reason is that relations 
of distance and direction are not relations between points of ‘empty’ 
space or instants of ‘empty’ time; they are relations between the 
events which are said to be in space and time. There are no /hings 
called space and time. The relations in question are therefore neither 
relations of ‘places’ and ‘times’ to one another nor relations of the 
things which ‘ fill’ space and time to the places and dates which they fill. 
They are direct relations of one event to another, and this is why we can 
only say where one thing is by saying how you get to it from some other 
thing, or when one event happened by saying how long it was before or 
after some other. Space and time are thus just the network of all rela- 
tions of position between things and events. This is the relativist view 
summed up by Leibniz in his dictum that space is the order of co- 
existences, time the order of succession. 

Newton, if the language of the Principia is to be pressed, took the 
other view. He looks on space and time not as systems of relations 
between particles or events but as a framework into which particles and 
events are fitted, though so far as the nature of the framework goes, it 
could equally well exist ‘empty ’, without the filling. It follows that 
a distance is not a direct relation between two particles or two events 
themselves, but a relation between the ‘ points’ of space or time a/ which 
the particles or events are. The particle or event which is af the place 
or date has then a further peculiar relation to the place or date at which 
it is; it ‘occupies’ it. Relations of distance are thus primarily relations 
between places or dates themselves, and they only hold between particles 
or events in a secondary way because they already connect the places or 
dates those particles or events ‘occupy’'. This is the theory which seems 


? See the clear expositions of the difference between the two types of theory in 
B. Russell Principles of Mathematics i, chs. LI, LVIII, stating the ‘Newtonian’ 
standpoint, and in C. D. Broad Scentific Zhought, chs. 1-3. 
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to be implied and is usually held by its supporters to be implied in 
Newton's famous Schol:um to the definitions at the beginning of the 
Principia. ‘ Absolute, true, and mathematical time, in itself, and its own 
nature, apart from relation to anything else, flows equably and is also 
called duration ; relative, apparent, or vulgar time is any sensible and exter- 
nal measure of duration by motion (whether exact or uneven) which the 
vulgar use in place of true time, as, an hour, a day, a month, a year.’ 
‘Absolute space, in its own nature apart from relation to anything else, 
always remains homogeneous (simzlare) and immovable ; relative space Is 
any movable measure or dimension of this absolute space . . . and is used 
by the vulgar instead of immovable space, e.g. the dimension of a sub- 
terranean, almospheric, or celestial space defined by its situation relative 
to the Earth.’ 

It is a consequence of the relativist theory that motion, ‘change of 
position ’, is also as purely relative as position. If you were standing on 
the sun, since the relative positions of the two bodies are all that are 
altered by the annual ‘ revolution’ you will be descnbing what happens 
quite accurately if you state it as you see it, ‘the earth is going round the 
sun’. But equally, if being on the earth, you state what you see by 
saying ‘the sun is going round the earth ’, this is also a correct statement. 
The one and only thing that has happened, the relative change in the 
positions of the two bodies, is described equally correctly in both cases, 
but from a different standpoint i in each. To ask ‘but which of the two 
bodies is rea/ly moving ?’ is to ask an junmeaning question, for, on the 
relativist view, to be ‘really moving’ means nothing unless you say 
relatively to wha/ other body the moving body is changing its posiuon. 
The sun really is changing position relatively to the earth, the earth 
relatively to the sun, and therefore each can be said to be moving rela- 
tively to the other. To ask about a real motion which is not change 
of position relative to some dody is as meaningless as to ask ‘Is 
5 greater?’ ‘Is a right angle less?’ (This is so, because on this 
theory, since relations of distance are relations between bodies or 
events, ynere are no relations of a body or an event to a place or 
a time. 

At first sight the relativist theory seems to have obvious advantages, 
and this, no doubt, is why most modern metaphysicians from Descartes 
on have favoured it. We at any rate can only distinguish re/afrve posi- 
tions. If there are such things as ‘absolute’ places and dates, at any 
rate we are never acquainted with them. I know how far London is 
from Edinburgh and in what direction. But neither I nor any one else 
can answer the question where London is in ‘absolute space’; what its 
‘absolute position ’ is, if it has such a thing, none of us can tell. So it 
may seem superfluous to believe in something of which, from the nature 
of the case, we can have no knowledge whatever. If relative positions 
are the only positions of which we can ever know anything, what use is 
there in encumbering science with a belief in purely unknown ‘ absolute’ 
positions?" Newton was not the man to believe in a gratuitous absurdity. 


1 But this argument is not quite convincing. To explode the doctrine of absolute 
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His reason for asserting the doctrine was that he thought it forced upon 
him by the facts of axial rotation. Suppose our earth were always 
wrapped in dense clouds, as Jupiter is thought to be. We should see no 
sun nor stars and could never discover whether our globe were or were 
not moving relatively to the other bodies in the universe. But we could 
discover whether the globe on which we live is rotating on its axis or not. 
For example, we could discover whether it had a ‘ bulge’ at its equator 
or not, and when we found that it has, we should have to account for 
the bulge as due to an axial rotation. Newton illustrated the point by 
a famous experiment with a bucket of water. The bucket is suspended 
by a long rope which is twisted until the cord has been contorted as 
much as it can be. Then the bucket, filled with water, is sent whirling 
round so that the cord untwists itself. At first the surface of the water 
is level, but as the movement of the bucket is gradually communicated 
to the water, the water at the sides of the vessel rises up and the level 
surface becomes concave. Now the motion of the water relative to the 
bucket was greatest at first when the surface of the water remained level ; 
it became less when the water too began to rotate in the same direction 
as the bucket and its surface became concave. But the rea/ motion of 
the water is greatest in this second case, when it is rotating in the same 
sense and with the same speed as the bucket, i. e. exactly when redatvely 
fo the bucket the water is not rotating at all. These considerations, 
Newton argued, shows that we can distinguish actual from relative and 
merely apparent rotation. If we can do this, we must hold that actual 
rotation is rotation not relative to some other body, but relative to fixed 
absolute position in space. Consequently, facts compel us to believe in 
absolute positions and directions however paradoxical the belief seems.. 
A similar argument for ‘absolute rotation’ and, by consequence, for 
‘absolute position” may be based on Foucault’s well-known pendulum 
experiment by which the rotation of the earth is demonstrated at any 
place on its surface except those situated on the equator itself, without 
any reference to extraneous bodies (see Clerk Maxwell A/atler and 
Motion Art. 106). A more materialistic version of the Newtonian doc- 
trines is that which imagines ‘empty space’ as filled with an absolutely 
inert ‘ether’ having no assignable character beyond that of being there 
for events to take place in, and then identifies ‘ absolute ’ directions as 
directions in the ‘ether’ and ‘absolute ’ motions as motions ‘relative to 
the ether’, in distinction from direction and motion relative to ‘bodies’. 
To the mere student of philosophy it is difficult to see that this ‘ether ’ 
is more than a /agon de parler for the absolute true and mathematical 
space of Newton’s Scholium. 

Down to the last few years, then, the position has been this. The 


position it is not enough to show that we cannot apprehend such positions; it must 
be shown that the very notion of them ‘implies a contradiction’. Kant is a partial.ex- 
ception among moder metaphysicians. In the A.d.r.V. he seems to speak as a New- 
tonian, but in the later Afefaphysische Anfangsgriinde der Naturwissenschaft definitely 
rejects ‘absolute position ’’ (Werke, ed. Hartenstein iv. 370). 

1 On the ‘ bucket’ experiment see Mach Principles of Mechanics (E. Tr’., pp. 232-3), 
Russell Principles of Mathematics ch. LVILI, Broad Scéentific Thought pp. yg ff. 
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supporters of ‘relativity of motion’ have had the advantage that their 
theory is initially a simpler one, as it makes one relation between two 
things or events do the work which, on the other view, requires two 
(a primary relation of situation between ‘empty’ places and times and 
a further relation of ‘ occupancy’ between a thing or event and its place 
or date), but they have always found it difficult to ‘save the appearances’ 
of Newton’s rotating bucket, Foucault’s pendulum, and the other facts 
usually urged in proof of absolute rotation. The ‘absolutists’ have 
had the advantage of being able to deal adequately with these facts, with 
the double disadvantage of starting with the more complicated hypo- 
thesis and appearing to outrage common-sense in holding that science 
has to take account of ‘absolute’ situations which no one can possibly 
discover. 

The development of the ‘ Theory of Relativity ’ seems to indicate a solu- 
tion of the difficulty which is so important that even a mere outsider in 
Physics must point out what seems to him to be its most general bearing 
on the philosophical issue, especially as it is closely bound up with a view 
of Nature which, in principle, brings us back much more nearly than 
could have been expected, to something like the position of Timaeus. 
The real fault of the relativists seems to be that until very recently they 
have not been completely awake to the implications of their own doc- 
trine, until they were forced to face them by a special difficulty in the 
theory of the transmission of light. If the earth is surrounded by and 
moves through a cosmic ocean of ether, there should be a current of 
ether moving relatively to the earth in a direction opposed to the earth’s 
motion. Now, as is readily shown by elementary geometry, it takes 
longer to swim a given distance directly against a current and back 
again than to swim the same distance transversely to the current and 
back. So, if the earth is moving relatively to the ether and sets up 
a current, a ray of light made to travel a given distance in the direction 
of that motion should be reflected back to its starting-point a little more 
slowly than a ray simultaneously made to travel the same distance trans- 
versely to the current and reflected, and when the two reflected rays 
return to their common starting-point there should be an ‘ interference- 
fringe’ which can be detected by an appropriate apparatus. But the 
Michelson-Morley experiment, carefully made in 1887 and repeated in 
1905, showed that no matter how the directions of the two waves are 
varied, there is no interference-fringe. Uniform motion relative to the 
ether cannot be detected, and this creates an apparent difficulty about the 
third of the famous Newtonian ‘laws of motion’. It was sugcested, 
at first, that the appearances might be saved by supposing that a body 
moving through the ether steadily contracts in the direction of its motion. 
Hence the apparatus by which you measure the distance the ray of light 
is made to travel would contract as you swing it round to measure 
a distance in the direction of the ether-current. The actual distances 
traversed by the two rays of light would be umegual in the cases com- 
pared, but as the measuring-apparatus also changes in length, the un- 
equal distances would appear equal. The explanation of the seeming 
paradox would be that the direct up-and-down stream course is really 
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shorter than the transverse course, though in all attempts at measurement 
the two appear equal. | 

From the philosophical point of view the objection to this explanation 
is obvious. It postulates an ‘ appearance’ which ex Aypothesi never can 
nor does ‘appear’. Unless one starts with one of the theories which 
‘bifurcate’ nature, it seems nonsense to speak of a rea/ contraction 
which, from the nature of the case, no one can possibly detect. The 
Theory of Relativity gets out of the difficulty without any such as- 
sumption by thinking out to the end consistently what was all along 
implied in the initial position of those who hold that position in space and 
time is relative. The final effect comes to this. The famous Newtonian 
laws of motion only hold good on a special condition, that the axes by 
reference to which the direction and magnitude of motions is estimated 
must be taken to be themselves either not moving at all or moving 
uniformly without rotation. If the axes of reference have a rotation or 
an acceleration, the Newtonian laws no longer hold good of motions 
described by reference to them. But it is impossible to be sure that any 
axes of reference we can take for the description of real physical motions 
are neither accelerated nor rotating. The theory therefore restates the 
laws of motion in a modified form which makes them valid for axes of 
reference generally, independently of any special convention as to their 
selection. The consequence is an enormous simplification of Physics; 
in the new statement the gravitation-formula ceases to be an independent 
principle additional to the ‘ laws of motion ’ themselves, an account of an 
outstanding property of ‘matter’ and becomes part and parcel of the 
general ‘laws’. Here, however, our business is simply with the most 
general philosophical character of the principle itself, and the points it 
seems desirable to mention are just two. 

(1) It has been usual to think of space and time as quite independent 
of one another. As Newton puts it, absolute or true time flows equably, 
absolute space persists. Or as Leibniz said, space is the order of co- 
existences, time of successtons. Thus in ascertaining distance in space 
you do not need to take time into account, in ascertaining the order of 
events in time you do not need to take space into account. To a con- 
sistent relativist this separation of space and time ought to be impossible. 
Suppose I ask—to take a trivial example—how far it is from the foot of 
Nelson’s Column in Trafalgar Square to that of the Cenotaph in White- 
hall. It ought to be clear that time makes all the difference. DoImean, 
how far is it from Nelson’s Column at noon on Midsummer Day to the 
Cenotaph at the same time on the same day? Or do I mean, how far is 
it from the Column at noon to the Cenotaph at 1 p.m.? If the earth is 
moving, these are two different questions. The Cenotaph is not in the 
same place at i p.M. as it was an hour before. Thus in stating the 
distance between the two monuments ‘time when’ is a concealed but 
important factor. There is a corresponding difficulty about measuring 
time. Suppose a man in a closed projectile which is passing the earth 


1 I have condensed this statement, I hope correctly, from the lucid exposition in 
Eddington Space, 7ime and Gravitation pp. 17-23. Cf. Einstein Zheory of Rela- 
tsurty (E. Tr.) pp. §1-4. See also Broad Scientific Thought c. 4. 
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on its way to a distant star should be able to send us a signal of some 
kind (say by ‘ wireless ’) as he passes London and another as he lands on 
the star. We record the dates of reception of the two signals and infer 
that his journey has lasted seventy years. But since motion relative to 
the ether cannot be detected, the traveller regards Azmse/fas being at rest 
in the ether and his clocks or chronometers behave as if he were so. 
They behave, in fact, from our point of view, as though they were 
‘slowing down’ and the length of his journey contracting in the direc- 
tion in which he is going, and the faster he goes the more this is marked. 
But 4e has no reason to suppose that anything of the kind is happening. 
as there are no ‘appearances’ in his projectile to suggest it. Jf we and 
he could compare notes, we should say that he had taken a lifetime on 
his journey ; he would tell us that in some inexplicable way our lifetime 
had shrunk into a moment. And neither party could find any argument 
to refute the other. If we said that his clocks had slowed down, he 
could say that our clocks had been miraculously accelerated. This is 
because each party assumes himself to be at rest ‘in the ether’, or, as 
Newton would say, ‘in true space’, and, since movement relative to the 
ether cannot be detected, there is no sense in asking which party is right. 
Thus all measurements of distance in space presuppose a reference to 
time and all measurements of time-intervals presuppose consideration of 
the observer’s motion through space.! 

A thorough-going follower of Leibniz would see that this is a conse- 
quence of his own theory, according to which all spatial and temporal 
relations are relations between what is ‘going on’. In our experience of 
what goes on space and time relations do not come to us already sepa- 
rated out. What goes on is a solid dump of ‘becoming’ with four 
dimensions ; that is, itis always a volume with a duration. The separating 
off of the duration from the volume, like the further distinction within 
the volume of length, breadth, and depth, involves reflection and abstrac- 
tion, and it is quite intelligible that there should be several equally 
legitimate ways of breaking up the ‘lump’. We all see this at once 
about the volume. We usually measure a volume by breaking it up into 
unit cudes and stating their number, as when we give the volume of some- 
thing as so many cubic inches, or yards, or centimetres or kilometres. 
But it would be equally possible to break up the volume into units of 
some other shape and to give the number of them as the ‘volume’. It is 
only practical convenience that guides us to the selection of the cube 
pattern. The number expressing a volume will thus vary not only 
with the size but with the shape of the unit employed, but no one sup- 
poses that this makes any difference to the lump measured. Similarly 
with the duration of the lump of Nature. If we and the man in the 
projectile could communicate we should find that by our reckoning his 
flight had lasted a long lifetime, while, by his, the lifetime of a genera- 
tion of us had been condensed into a moment. Since a consistent rela- 
tivist is bound to hold that there is no ‘absolute, true, or mathematical’ 
time by reference to which the controversy could be settled, it is the only 


1 Again I take my example from Professor Eddington (op. cit., pp. 33-9). As before 
I hope I have succeeded in condensing without introducing any error. 
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view consistent with his own doctrine that the same process which 
‘truly ” lasted seventy years by our computation was ‘truly’ completed in 
a moment by the voyager’s computation. The ‘real fact’ is just that 
the events which we say ‘took seventy years’ and the voyager says ‘ took 
the twinkling of an eye’ really did happen. Zzas is independent of the 
particular set of space and time measures we employ exactly as the pur- 
chasing power of a sovereign (in the days when there were any) on 
a given day in London was the same whether its owner chose to call it 
one pound sterling or 25 francs or $4°86 (supposing those to have been 
the rates of exchange on the day in question). It is only bimetallists 
who suppose that a shilling will buy more because you choose to rename 
it half a crown. 

Thus on a really thought-out ‘relativist’ doctrine there is something 
which is ‘ absolute’, but that something is not position or distance, it is 
just the concrete ‘slab of happening’ itself. This has a certain bigness 
of its own according to the amount of the whole life or ‘ passage’ of 
nature which it contains, but this ‘slab’ is neither a volume nor a dura- 
tion ; it is both in one, and what is more it is a volume-duration with 
a specific ‘ quality ’ or ‘character’. As soon as, whether for practical or 
for scientific purposes, you separate volume from duration and both from 
the specific ‘character’ of the ‘slab’, your measure of either involves 
reference to the other. For this reason the time and space measure- 
ments of different observers must differ, because (if we like to put it so), 
each observer constructs his system on the assumption that he is at rest 
relatively to the ‘ether’. In fact, the ‘ether’ as a physical thing vanishes. 
It becomes, as Whitehead puts it, only a name for the fact that ‘ some- 
thing is always going on everywhere’, and that no volume-duration is 
‘empty’ of events.’ 

(2) A further most important consequence is that since the only space and 
time with which we ever have to deal are thus utterly relative, it is impossible 
to construct a single space or time order which shall be the same for all 
observers and embrace the whole ‘ passage’ of nature. There is no such 
thing as ¢he order of coexistence or ¢he order of succession ; there are only 
orders of coexistences and successions ; consequently such phrases as ‘ the 
total state of the physical universe at ‘he moment ¢’, ‘ ¢he distribution of the 
energy of the universe at ‘Ae moment /’ and the like are meaningless. 
There is only one passage of nature, but the order of coexistence or 
succession is relative to the observer. Twoevents A and # which are 
simultaneous, two ‘ points’ a and 8 which ‘coincide’ in the space-time 
system of one observer may be distinguishable in that of another. Of 
course, if we ourselves have personal experience of both A and # and 
of a perceptible interval between them, we cannot doubt whether, in our 


1 Here, again, I am drawing largely on Professor Eddington, but attempting to state 
the result in accord with the position taken up in Professor Whitehead’s /¥incipies 
of Natural Knowledge and Concept of Nature. In stating the theory as one concerned 

’ mainly with the working-out of a system of measurement I am, I hope, in accord with 
Professor Whitehead. I do not need here to deal with the further point that what is, 


in one system of measurement, a ‘spatial’, may appear in a second as a ‘ temporal " 
separation. 
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order, A and # are simultaneous or non-simultaneous. But when we 
have to infer the occurrence of A or ZB or both, matters are very different 
To take an example from Professor Eddington (op. cit., p. 50), suppose 
I am apprehending the event / and there is another event O of which I 
can learn nothing until P is over, but learn of then by some kind of 
‘signal’. ‘The order of the two events can only be inferred by estimat- 
ing the ‘delay of the message” ’ and ‘this estimate will depend on the 
“ observer’s method of reckoning space and time”.’ Whether QO is to 
be placed before or after P thus depends on the situation of the observer, 
This sounds paradoxical, but the paradox vanishes when we remember 
that what is independent of the observer and his mode of reckoning is 
not spatial order or temporal order but the whole concrete ‘ passage’ 
of nature (what Bergson calls the ‘creative advance’). We all under- 
stand that very different plane figures may all be equally correct perspec- 
tive views of the same solid body seen from different points of space. 
In the same way the different space-and-time arrangements of events by 
different observers are all different perspectives in space end tzme of the 
same ‘slab of events’ seen from different positions in space and time. 
The denial of absolute simultaneity (except in the restricted sense in 
which the phrase may be used of the constituents of a single pulse of 
concrete awareness), as Eddington says, is merely the logical counterpart 
of the relativist’s denial of absolute motion. 

Thus, if you think out ‘ relativity’ in Leibniz's sense to its logical con- 
clusion, it is perfectly coherent with itself and enables us to dispense with 
the philosophically intolerable belief that ‘ absolute ’ positions of which we 
can know nothing are so important for science that the fundamental laws 
of motion require to be stated in terms of them. 

The strong point of the ‘absolutist’ theory was, as we saw, that it 
seemed to give a meaning to ‘absolute’ rotation, and to explain why, 
though we could never, without reference to other bodies, discover 
whether our planet is moving across space, we could discover that it is 
rotating on its axis, even if we never saw the sun or the stars. Unt 
recently the relativist way of dealing with this problem was very un- 
satisfactory, and it was quite in order that when Mr. Russell was 
advocating the ‘ Newtonian’ views he should make the relativist treat- 
ment of rotation the strong point of his argument. We can now 
put the matter in a way which removes the whole difficulty (see 
Whitehead Concept of Nature p. 138). The real point is this. In 
order that the Newtonian laws of motion may hold good, we must reckon 
distances and positions by reference to axes (or lines of direction) which 
are not rotating and not accelerated, i.e. are either not moving at all or 
moving with a uniform velocity in a rectilinear path. If we neglect this 
condition, Newton's third law (that ‘action and reaction are equal and 
opposite ’), will not be verified by facts, and the whole of our Physics 
will be thrown into confusion. It follows that, to retain the Newtonian 
formulae, we must take as axes of measurement axes which are at rest 
or moving uniformly without rotation z” our own space-time system. Since 
we can detect no movement of the stellar system as a whole, we can 
secure the condition by taking axes which satisfy the condition relatively to 
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the fixed stars. When we have done so, the familiar experiments prove 
that the earth is rotating aésolufely so long as we confine our attention to 
the space-system, which belongs to a particular time-system. But since 
there are many possible time-systems each with its own associated 
space-system, what is non-rotating with reference to axes which are 
themselves non-rotating and unaccelerated with respect to the space- 
system belonging to one time-system, may be rotating with reference to 
axes which appear as themselves non-rotating and unaccelerated in the 
space-system associated with a different time-system. Thus all that the 
experiments show is that relafvely fo a sel of axes which satisfy certain 
conditions z# our fme-system, the earth is rotating. The absoluteness of 
the rotation is a relative absoluteness. The rotation, as Whitehead puts 
it, is not relative to ‘matter’ of any kind, but it zs relative to a certain time- 
system. It is relative to a system of measuring space which is imposed 
on us by the fact that our system of reckoning time has developed out 
of experiences of events which are those of dwellers on the earth, not 
e.g. of dwellers in the projectile we imagined as travelling to a distant 
star. 

To come back to the Zimaeus. The main point to be dwelt on at once 
—though all that has been said will be found to be relevant in the end, 
when we have the account of space before us—is that Plato rightly 
distinguishes between time and the fundamental ‘ passage’ of Nature 
itself. Time is not the same thing as yéveots or ro yiyverOa but 
a numerical ‘measure’ of it. It is precisely this distinction between 
what happens and a way of measuring what happens that is so commonly 
overlooked, and it is the overlooking of it which makes it seem para- 
doxical to say that there can be many time-systems and that events which 
are simultaneous in one of them are not necessarily simultaneous in 
another. I do not mean that Timaeus or his creator is to be supposed 
alive to such a development. Timaeus implies what Aristotle expressly 
teaches in the PAysics! that there is just one space-order and one time- 
order in which events are set. But he has carefully made the distinction 
between time and ‘ passage’, on the making of which the whole recent 
development rests, and as the uniqueness of order in time is only implied, 
not actually affirmed, his account could be adopted by an exponent of 
the ‘Theory of Relativity’, Indeed, since there would be a want of 
complete coincidence between the time-order as we work it out and the 
order which would be worked out even by inhabitants of a neighbouring 
planet of our own system, we may fairly say that the express insistence 
on the point that the periods of all the planets are ‘time’, and the 
_ happy use of the plural ypovo: in the phrase dpyava ypdvwy applied to the 
planets at 41e 5 is an ‘ unconscious prophecy ’ of things to come. 

It is natural also to think in connexion with our passage of Bergson’s 
famous distinction between ‘mathematical’ or ‘clock’ time and duré 
réelle, the ‘advance of Nature’, which B. regards as the one supreme 
reality, and to ask whether it is ‘clock’ time or durée réelle that Timaeus 
is describing. I do not think we can identify the ‘measure of passage’ 

’ Physics A. 218>3 én: 8’ el xAcious Foav of obpavol, duoiws dy Fy 5 xpévos } Grovouy 
atray xivnms, Sore wodAol xpévot Gua (as, it is implied, there are not). 
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called time by Timaeus with either of these notions as they are presented to 
us by Bergson, who appears to go wrong on a fundamental point. He insisis 
that we distort the true character of Nature by confounding durée réeile 
with the Newtonian or ‘clock’ time by which we measure it. But he 
does not seem to see that his argument applies as much to space as to 
time. There is just the same distinction between the lump or slab of 
‘ passage ’ and the measure we call its ‘volume’. Hence Bergson gives 
what seems to me a wholly false explanation of the ‘distortion’. He 
thinks it due to the fact that we measure distance in space directly, but 
distance in time indirectly by correlating it with distance in space. 
Really there is no such distinction. ‘Newtonian’ space is as much or 
as little of a ‘distortion ’ of the concrete character of a lump of passage 
as ‘Newtonian’ time. In principle the measurement of distances implies 
that we have discovered a way of translating an experience from the 
setting in which it first occurred—at first, of course, we never get ‘ per- 
manent’ spaces but only the space of the particular moment—into a 
‘timeless’ system, valid for all moments of all experiences which belong 
to one time-system. But equally all communication between two persons 
about the duration of a lapse of time implies that each has learned to 
substitute for the time-system with which he has to begin—a system 
private to himself—a time-system valid for both and not bound up with 
his own private space-system. In elaborating science we divorce space 
from time as well as time from space, and the result is the constructions 
called by Newton ‘absolute, true, mathematical ’ space and time. [If the 
construction involved falsification at all, it would involve it alike for 
volumes and durations. But it does not involve any falsification. Nature 
is made of volume-durations with their specific characters. A descrip- 
tion of such a volume-duration is a perspective of it in a certain system 
of time-space measurement. When you know that a perspective drawing 
is a perspective and know from what point of view it is taken, there is 
no trace of falsification about it. A map of the world on Mercator’s 
projection would be a falsification for any one who did not know the 
principle of the projection. Thus in the ordinary scientific treatment of 
Nature duration does mo/ come off less favourably than volume ; both are 
treated in exactly the same manner. In fact, Bergson has only made the 
complaint look plausible by a singular blunder. He argues that we can 
measure length directly, but duration only indirectly by measuring straight 
lines taken to represent durations. But time is not really a straight line, 
and so falsification comes in. The argument overlooks two points. 
(1) The measurement of time would be absolutely impossible if it were, 
as he assumes, wholly indirect. It is true that we measure, when we 
want to be exact, by seconds, and that the second is defined as the time 
of oscillation of a pendulum of a fixed length in a given latitude. But 
if we could not directly compare the intervals between the ticks of the 
pendulum and apprehend them as equal we should know nothing about 
uniformity of oscillation and could not use the pendulum to measure 
duration. (2) And when we make our estimate of time-intervals more 
exact by substituting a fine chronometer for an ordinary clock and taking 
the readings from it in the place of the mere heard ‘ticks’ of the pen- 
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dulum, what we estimate is not /ength but angie. The attempt to dis- 
tinguish volume from duration as the directly from the indirectly 
measurable seems to me therefore based on a mere misunderstanding. 
The one real difference, so far as I can see, is that our own mental 
activities have duration but have no volume. There would be a meaning 
in saying that it took Shakespeare longer to think out Antony and 
Cleopatra than to think out the Merry Wives; I can see no sense in 
saying that the volume of his thought in the one case was more than 
double the volume in the other. What Bergson is really describing in 
all his accounts of the é/am v:fal seems to be not ‘passage in Nature’ 
but ‘passage in mind’, Hence he assimilates Nature to mind to a 
degree which a more cautious philosopher would perhaps find doubtfully 
legitimate. 

If we keep firmly before our minds the difference between the actual 
‘ passage of Nature’ and the representation of it in a given space-and- 
time system, and the contrast between the plurality of these systems and 
the unity of the ‘ passage’ itself, we shall see the full happiness of the 
phrase that time is a ‘moving image of eternity’. ‘ Passage’ itself does 
not ‘pass’, It is a permanent character by which Nature is distinguished 
from what is above Nature. Thus Nature itself in its concrete reality 
may be said at any rate to belong to aevum. But when we try to repre- 
sent the passage of Nature in the time-system correlated with our space- 
system, to get a perspective of it, what we get is an endless series of 
occurrences in an order which would not be the same for observers with 
a different space-system. Every system of measures depends on the 
arbitrary selection of a special wot ora, and therefore we cannot create 
a system which starts from no one particular rot oro at all. The view 
of Nature we could get by pursuing science for ever would, after all, be 
only one among an infinity of equally legitimate perspectives, all differing. 
Such a view is exactly what Timaeus calls it, a shadow, and a ‘moving’ 
or ‘ variable’ shadow of the eternal. Professor Eddington ts fully justi- 
fied in choosing for the motto of the chapter in which he tries to form 
a picture of the otpavds as a whole the words ‘ the best in this kind are 
but shadows’. But, also, ‘am farbigen Abglanz haben wr das Leben’. 


V. NOTE ON THE GEOMETRY OF TIMAEUS. 


As a good Pythagorean should, T. bases his whole geometry on the 
tacit assumption of the ‘theorem of Pythagoras’. The theorem is im- 
plied by his statements (54 b 4) that the square on the greater side of his 
‘half-triangle ’ is triple the square on the lesser, and (55 b 5-7) that four 
‘half-squares ’ can be put together xara d:dyerpov to form a quadrilateral 
with equal sides. His ‘ geometry of space’ is thus ‘ Euclidean ’, or, as 
we ought in justice to say, Pythagorean, since the validity of the Pythago- 
rean theorem is logically equivalent to the assumption of Euclid’s parallel- 
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postulate. This may readily be shown as follows. If we assume the 
first four postulates of Euclid and the further postulate that if three angles 
of a quadrilateral are right angles, the remaining angle will be a right 
angle, and also the propositions of 1-26 of Euclid Bk. I (in which no 
use is made of the fifth postulate), we can readily prove successively 
(2) that if two straight lines of equal length are both perpendicular on the 
same side to the same third straight line, the straight line joining their 
extremities is equal to this third straight line and the resulting quadri- 
lateral is a rectangle; (4) that the sum of the internal angles of any 
rectilinear triangle is two right angles; (c) that two straight lines perpen- 
dicular to the same third straight line are equidistant. From (a) it follows 
that a square can always be described on any terminated straight line. 
We may then proceed to show that all tnangles which have the same base 
and have their vertices on a straight line equidistant from this common 
base-line are of equal area, and that the area of each of them is half the 
rectangle contained by the common base and a perpendicular from any 
point in it upon the straight line on which the vertices lie. The Pythago- 
rean theorem can then be proved in the manner of Euclid. 

Assuming as before Euclid’s first four postulates, and first twenty-six pro- 
positions, and, in addition, the Pythagorean theorem, we can prove (a) that 
if in a quadrilateral two opposite sides are equal and both at right angles 
to a third side on the same side of it, the fourth side of the quadrilateral 
is equal to the third and all four of its angles are right, (4) that the sum 
of the angles of any quadrilateral is four right angles, and therefore 
(c) that if three of these angles are right angles, the fourth is also right. 
Thus our ‘postulate of the right angle’, which, as was established by 
Saccheri in his Euclides ab omni naevo vindicatus (Milan 1783), is equiva- 
lent to Euclid’s fifth postulate, both implies and is implied by the Pythago- 
rean theorem.! That is, the two are logically equivalent. It follows that 
those philosophers who believe themselves to have an immediate certainty 
that the geometry of space is ‘Euclidean ’ are virtually declaring that they 
directly intuit the truth of the theorem of Pythagoras." 

The central importance of the theorem arises from the fact that it 
gives us a foundation for all metrical geometry. It enables us to calcu- 
late the distance from any point to any other, provided we already know 


' On the condition, d:en entendu, that in both cases Euclid’s postulates 1-4 are 
also among our premisses. 

2 In strictness it should be noted that the reasoning just indicated tacitly assumes, 
in addition to Euclid’s four postulates, the principle known as the axiom of Archimedes 
(viz. that ‘if a and 6 are finite magnitudes, it is always possible to assign a finite 
integer such that, however small 6 and however great a,2x65>a). This is pre 
supposed both in Euclid and in the standard ‘ bon Teuclieai ” geometries. On this 
condition see Hilbert Grundlagen der Geometrie® c. ii, §. 13). In op. cit. Hilbert 
gives the name ‘non-Pythagorean’ to a self-consistent geometry which includes 
Euclid i. 47, but not Euclid i. 5 nor Euclid’s propositions abont the areas of triangles. 
(How to select postulates which lead to such a system is shown in op. cit., 
Appendix II.) 

That the Pythagoreans were familiar with all these propositions is certain, and is 
expressly proved for the fundamental proposition, i. 5, by the testimony of Speusippus 
Fr. 4 (Fr. d. Vors.* i. 304). But it is a little paradoxical to give the name ‘non- 
Pythagorean ’ to any geometry which includes ¢he ‘ theorem of Pythagoras’. 
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how to measure distance along each of three given axes intersecting at 
a point at right angles, and so to calculate areas and volumes. Hence it 
is no exaggeration to say that the whole of ‘ Euclidean geometry’ is the 
development of the implications of the proposition of Pythagoras.’ 


1 Whitehead Principles of Natural Knowledge p. 142, ‘When we can determine 
equal lengths on any two rects, whether parallel or no, the general principles for 
space-measurement will have been determined’. The Pythagorean theorem effects this 
determination of equal lengths on ary two ‘ rects’ for the ‘ instantaneous space’ of the 
different moments of a given time-system, and consequently, in the end, for ‘ timeless 
space’ too. 
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